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PREFACE. 


This Dictionary of Photography contains a minute account 
of the principal photographic processes now in use, and a 
description of the various substances employed by the 
.photographer, together with au explanation of optical terms, 
the theory of lenses, rules of perspective, &c. No account, 
however, has been given of such common forms of apparatus 
as may be seen at every photographic clep&t in the king- 
dom, as this would have occupied space unprofitably. My 
object has been .,to place in the hands of the practical 
photographer a useful book, which will assist him in the 
endeavour to comprehend the optical and chemical prin- 
ciples of his art, and ^ave him the trouble of referring to 
the numerous bulky and costly works which I have been 
myself obliged to consult. In my description of the several 
Processes I have given those Ibrinulte which, while they 
produce the best results, involve the simplest manipulation 
and fewest materials, rejecting all such modifications as 
appear to bo unsupported by sound reasoning and conclusive 
experiments j in the articles which treat of Optics Ilhave 
endeavoured to explain clearly the principles of perspective. 



PREFACE 


vi 

and the theories of achromatism, aberration, the production 
of images, and construction of lenses \ — and in the Chemical 
articles, avoiding what is hypothetical and uncertain, I 
have confined myself to the description of the known pro- 
perties and photographic uses of the various substances 
treated of. In short my aim lias been not so much to 
produce a work abounding with novelties, hypotheses, and 
suggestions, as one containing a plain statement of ascer- 
tained facts, and which may be relied on for accuracy. 

The \yorks which I have chiefly consulted are Dr. Tire s 
“ Dictionary of Arts, Manufactures, and Mines; ” the che- 
mical treatises of Gindin, Liebig, Thenard, Braude, 1 araday, 
Fownes, Pereira, Redwood, and Griffin; and the optical 
works and tutor's manuscripts which form part of the 
Cambridge course df mathematics. To Branded admirable 
« Manual of Chemistry" I am perhaps more indebted than 
to any of the other works mentioned, and I make this 
acknowledgment with pleasure as I received my first lessons 
in chemistry from that gentleman, at the Royal Institution, 
some twenty years ago, I would also acknowledge in this 
place the assistance T have received from the valuable papers 
on Photographic Chemistry communicated at different 
times by Mr, Hardwich to the Photographic Society, and 
by Messrs. Davanne and Girard to the French Photographic 
Society, t The opinions expressed in the present work with 
respect to the organic nature of the photographic imago in 
all the negative processes, and the positive processes upon 
paper, are, I believe, fully supported by the experiments of 
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the above named gentlemen, and may be considered as no 
longer hypothetical, but certainly true. 

I have also to acknowledge the valuable assistance X have 
received from the gentleman whose name is associated with 
my own on the Title page, and who is the author of all the 
chemical articles of the letters A, B, C, 

This is, I believe, the first Photographic Dictionary that 
has been published in Europe. A similar work was is- 
sued some years ago in America, but I have not been 
able to procure a copy of it. 

THOMAS SUTTON. 

St. Bkklaixr, .Teksry, 

August VWh 1868 . 
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A. The termination a> of chemical names, signifies nn oxide. 

• Tims, Soda is nn oxide of Sodium, Ammonia of Ammonium, and 
Baryta of Barium, Some oxides, as those of silver, gold, &c,, do 
not take this terminal, a defect 'which leads to misapprehension, 
The Nitrate of Silver is the Nitrate of the Oxide of Silver, which 
would bo obvious if it were called Nitrate of Argenlu, just us the 
similar salt of Potassium is called Nitrate of Potnssa, 

Awerhation, This is a term much used in Optica. When a 
pencil pf light is refracted through a lens, or rollected from n mirror, 
it happens in certain cases that the directions of the refracted or re- 
flected rays do not nil pass accurately through a focus. This error 
is called " aberration, ”a term which 'must not be coufouiuled with 
“ deviation,” g, v. 

There are many kinds of aberration, but those with which the 
photographer is most concerned are called "spherical aberration,” 
and " chromatic aberration,” 



I. Spherical Aberration , — This is a term exclusively employed to 

denote the aberration produced by the reflection or refraction of a 

pencil at a spherical surface. Thus, in Pig. L- 
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This Dictionary of Photography contains a minute account 
of the principal photographic processes now in use; and a 
description of the various substances employed by tho 
photographer, together with an explanation of optical terms, 
the theory of lenses, rules of perspective, &c, No nocount, 
however, has been given of such common forms of apparatus 
as may be seen at every photographic dep&t in the king- 
dom, as this would have occupied space unprofitably. My 
object lias been to place in tho hands of tho practical 
photographer a useful book, which will assist him in the 
endeavour to comprehend the optical and chemical prin- 
ciples of his art, and ^nvo him tho trouble of referring to 
the numerous bulky and costly works winch I have been 
myself obliged to consult. In my description of tho several 
PnocisssBs 3. have given those forinulra which, while they 
produce the best results, involve tho simplest manipulation 
and fewest materials, rejecting all such modifications as 
appear to be unsupported by sound reasoning and conclusive 
experiments ; in the articles which treat of Optics ilmve 
endeavoured to explain clearly tho principles of perspective, 
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and the theories of achromatism, abeiTation, the production 
of images, and construction of lenses ; — and in tlie Chemical 
articles, avoiding what is hypothetical and uncertain, I 
liaye confined myself to the description of the known pro- 
perties and photographic uses of the various substances 
treated of, In short my aim lias been not so much to 
produce a work abounding with novelties, hypotheses, and 
suggestions, as one containing a plain statement of ascer- 
tained facts, and which may be relied on for accuracy, 

The Ayorks which I have chiefly consulted are Dr. Ure's 
" Dictionary of Arts, Manufactures, and Mines/' the che- 
mical treatises of Grnelin, Liebig, Thenard, Braude, Faraday, 
Fownes, Pereira, Redwood, and Griffin; and the optical 
works and tutor's manuscripts which form part of the 
Cambridge course 6f mathematics. To Braude's admirable 

Manual of Chemistry" I am perhaps more indebted than 
to any of the other works mentioned, and I make this 
acknowledgment with pleasure as I received my first lessons 
in chemistry from that gentleman, at the Royal Institution, 
some twenty years ago. I would also acknowledge in this 
place tlie assistance! have received from the valuable papers 
on Photographic Chemistry communicated at different, 
times by Mr. Hardwicli to the Photographic Society, and 
by Messrs* Davanneand Girard to the French Photographic 
Society, * The opinions expressed in the present work with 
respect to the organic nature of the photographic imago in 
t)ie negative processes, and the positive processes upon 
paper, are, I believe, fully supported by the experiments of 
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the above named gentlemen, and may be considered as n 
longer hypothetical, but certainly true. 

I have also to acknowledge the valuable assistance I hav 
received from the gentleman whose name is associated wit 1 
my own on the Title page, and who is the author of all tli 
chemical articles of tho letters A, B, C. 

This is, I believe, the first Photographic Dictionary thn 
has been published in Europe. A similar work was is 
sued some years ago in America, but I have not bee 
able to procure a copy of it. 

THOMAS SUTTOS 


St, Brel ade, Jersey, 
August llth, 1859. 
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A. The termination a> of chemical names, signifies an oxidt 
Thus, Soda is an oxide of Sodium, Ammonia of Ammonium, mi 
baryta of Barium, Somo oxides, as those of silver, gold, &c., d 
not take this terminal, a defect which leads to misnpprchensioi 
The Nitrate of Silver is the Nitrate of the Oxide of Silver, whio 
would ho obvious if it wove called Nitrate of Armenia, just as th 
similar salt of Potassium is called Nitrate of Potassa. 

AumnuTJON. This is a term much used in Optics, When 
pencil of light is refracted through a lens, or reflected from a inirroi 
it happens in certain cases that the directions of the refracted or vt 
fleeted rays do not all pass accurately through n focus. This erra 
is called “ aberration,” a term which must not be confounded wit 
" deviation,” q, v. 

There are many kinds of aberration, but those with which th 
photographer is most concerned are called “spherical aberration, 
and “chromatic aberration.” 



I. Spherical Aberration , — This is a term exclusively employed t 
denote the aberration produced by the reflection or refraction of 
pencil at a sphmoal surface. Thus, in Pig. L— 
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Let A B be a single convex lens, end Q A B a pencil of light 
incident upon it, proceeding' from a luminous point Q. The pencil, 
alter refraction through the Ions, will not form a cone of light in 
winch ah the rays come to a common focus, but nn effect will take 
place which it is important clearly to understand. In the first 
place, the emergent pencil is symmetrical with respect to an axis F S, 
winch axis produced passes through the centre 0 of the posterior 
spherical surface A S E, The refracted rays which emerge from the 
immediate neighbourhood of the point S form a small pencil, which 
may be considered as having a focus F, called the “geometrical 
focus.” The outer rays of the emergent pencil will out the lino S I? 
at points c, d y by as shown in the figure ; the distances F o, F dy 1? 
increasing as the distance from S of the point of emergence of a ray 
increases. F b is therefore called the aberration of. the ray Q, B, F 'd 
of the ray Q, B, F c of the ray Q, 0, and so on, 

When F S is large compared with S A, the aberration F A is pro- 
portional to- the square of S A. ■ 

It is impossible to construct a single lens with spherical surfaces, 
so that the pencils shall be entirely free from aberration \ but by 
combining two ov more lenses, made of different kinds of glass, 
or of the same kind of glass, spherical aberration may be to a great 
extent, although not entirely, corrected. Such compound lenses, or 
• combinations, are said to be “ aplanatic,” q, v. 

There are certain forms of reflecting and refracting surfaces and 
lenses m which a particular pencil is reflected or refracted without 
aberration, The only case with which the photographer is concerned 
is that of the parabolic mirror. All rays which proceed from a 
luminous point in the focus of the mirror are reflected in directions 
parallel to its axis, 

, ^J 10 methods usually employed for correcting spherical aberration 
m photographic lenses are described in the article “ Lens.” 

It is a common error to confound spherical aberration with curva- 
ture oi the image. Curvature of the image may exist where there is 
no spherical aberration, and vice vend. See' “ Lens,” 

The nearest approach to a correct focus which can be obtained 
with a lens, when a huge aperture is employed, is called the “least 
e^(ue : of aberration.” 

It will hfescen in Fig. 2, that if the various rays of a refracted 
pencil are produced through the axis, there will be a certain posi- 
tion, viy of a cncular aria through which they all pass/in which the 
ammeter of that circle 'will be the least possible. If F a is the 
nbhrifltipii of the pencil, the distance of this least circle of aberration 
■ Ww™ three-fourths of F a j and if the aperture of the lens A B 
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ia small compared with its focal length, C F, the diameter of the 
least circle of aberration is proportional to the cube of the diameter 
of the part of the lens employed. 



II. Chromatic Aberration . — The light which proceeds from the 
sun, and most luminous bodies, is found to bo heterogeneous, that 
is, composed of different kinds of light, of different degrees of ro 
frangibility. If a ray of such light is refracted through a prism or 
lens, it will bo decomposed into its constituent rays j and if it be a 
direct pencil passing through a lens, there will be formed a system 
of emergent pencils, corresponding to the different kinds of light 
of which the incident pencil is composed. Sunshine is found to 
bo composed of light of seven different colours, via., red, orange, 
yellow, green, blue, indigo, violet, arranged in the order of their 
refrangibility, red being the least, and violet the most refrangible, 
When, therefore, a pencil of sunshine is refracted through a convex 
lens, the foci of the coloured pencils are arranged along the axis 
of the lens in the order of refrangibility. If wo designate these 
loci by the letters r, 0, y, </, b ) i , v, (r being farthest from, and v 
nearest to, the lens), the distance between r and v is called the 
“ chromatic aberration” of the pencil. 

# Tt is found that, by combining n lenses made of n different 
kinds of glass, according to a certain formula, n different coloured 
foci may be united in the samo point on the axis. When two or 
more foci are thus united, the lens or combination of lenses is said 
to be “ achromatic,” or corrected for chromatic aberration. Tn such 
optical instruments as are not intended to bo used in photography, 
it is customary to combine the focus tif the green rays with that of 
tho orange ; but in photographic lenses the violet rays should bo 
combined/ with the yellow, See “ Spectrum.” 

Aocblkiiatohs. This name is given to any substances used in 
photographic processes, with a view to shorten the time of ex- 
posure, either in the camera or the printing-frame. In the 

n 2 
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dagueneotype, bromine and chlorine, end especially bromine, exer- 
cise a very decided accelerating action, the time of exposure being 
reduced from minutes to seconds, They require dilution, mid there- 
oic must be held in solution, or retained by some solid bodies 
which easily give them off in vapour. Under whatever names the 
accelerators used in this process may pass, Woolcott solution, Hun- 
garian solution, ehloro -bromide of lime, &c., the active principle is 
the same m all When bromine and chlorine are used in their com- 
binations m the onlotype and other processes by solutions, tiicy have 
no such quickening power. It is probable that the pure iodide is 
not quickened by any addition. 

I he substances which have been recommended to increase sensi- 
tiveness m these processes, may be divided into five classes, Taking 
locide of silver as the basis of all quick formulae, the first class 
incudes the other insoluble salts of silver, such as the bromide, 
uondo 9 «c,, which have all in turns been recommended, but with- 
011 good reason. The fact that these salts give a visible imago 
more quickly than the immixed iodide, has been taken ns a proof 
ot greater sensitiveness ; but the truth is, the iodide in its best 
state, though the last to give out an image to the eye, is the first to 
receive one capable of development by the usual developers. The 
second class includes the easily decomposed soluble salts of silver, 
as mmtiate and acetate. The presence of one or more of these is 
essential to forcible development; and this is their principal use; 
bn they are also said to accelerate, in a slight degree, the action of 
tight itself. ^ The; third class is composed of alkalis and basic salts. 

here can be net doubt that acids, in proportion to their oxidising 
pi°p i lev restrain or' neutralize the chemical action of light in the 
iT l !? ,. m ,' ® l 't itcyoitd neutralizing any acid present iii the 
!v • d ° not n W )enT t ° mo . ( % the active power but rather to 
• t < i» 'cu own peouliar notion in decomposing the sensitive layer 
no lvft 0lU ^ : ® n tter of many kinds is said to accelerate, 

lmt tl f’ i l, ® ar ^c, Twenty things liave been spoken of, 

Of — expe n men 1 t8 p ? ve t,mt > though they add, by their power 
a lmnvptvf n"? r ®d' lc ed silver, to the visibility of the scarcely 

r^tnr)i an i d *1° lt ® fi P nl vi S 0Hr < their action is really to 

£ k P inH ) a ' f!e n' a e ' ? tlU> tl,cir l ,resence > in Proper proper- 
m (ill negative processes, and in all cases, except 

Sf£, sdy ? r the collodioh positive, where intensity ia 
cinL mn^f S W ' ere 1 or ? amc gives drab tones. The last 
which til! r ° f ^T, ing “steong’ desire for more oxygen, ancl 
hS£ w° f0re * ^’ he i usetl as developers. Gnllie acid, used 
in the calotype and in several procesess, and iodide of iron, whioh, 
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when the film is formed, becomes nitrate of iron, are supposed tc 
act ns accelerators ; but the effect is more to client the operator, bj 
carrying on the development simultaneously with the exposure, that 
to favour the real ictus of the solar ray. 

The truth seems to be, that a certain finely divided, semitrans- 
parent, pappy and neutral condition of iodide of silver is obtain- 
able, which with a minute excess of nitrate, in our wet processes 
gives the most sensitive surface yet discovered, There arc certaii 
mechanical conditions, and conditions of temperature, moleeuhr 
arrangement, proportions, dryness, optical correctness, and easiness 
and smartness of manipulation, atmospheric pressure, and other in 
iiuenccs, which all affect the impressibility of a chemically preparec 
layer \ but these will bo better treated under the word Sens! 
tivencss, ,> q t v. ■ 

Acetates, Compounds of acetic acid and oxides, as acetate o 
silver, which contains acetic acid, silver, and oxygen, They ar 
generally used either to neutralize free nitric acid in N". S, solution 
and substitute acetic acid for it, which interferes less injurious!; 
with the production of the bn age, or else to form a small quantity o 
acetate of silver in connection with iodide of silver, and thereby ad< 
vigour to the impressions. They are formed by dissolving th 
oxides in the acid, or by adding acetic acid to the proper carbonates 
when carbonic acid is driven off with effervescence. The acetate ci 
soda is most convenient. 

Acetate of Ammonia, N H (1 0, Ac 0 8 . Kept in nqueou 
solution, and formed by saturating enrbonate of ammonia wit! 
.acetic acid, It is used like the acetates in general, but is not s 
suitable as acetate of soda, on account of the nitrate of ammoni 
formed, t 

Acetate of Lion; There are two acetates of iron, hut one, th 
peracetate, is not used in Photography, The protucetate, or aeptat 
of the protoxide Ee 0, Ac 0 3 has been used to dcvelopo bob' 
positives and negatives j and when it is used, 30 grains to the ounc 
of water, it gives the nega tives greater opacity than either the nitrat 
or sulphate of iron. To make it, mix solution of 139 parts of = sul 
plinte of iron and 190 of acetate of lead, or saturate acetic acid b 
sulphuvet of iron. 

Acetate of Lead. Sugar of lead of commerce, Pb 0, Ac 0 3 -| 
3 II 0 = 190, is sold in crystals of various purity, They are easil 
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purified byre-crystallization, This acetate is produced by digesting 
ige, which is oxide of lead, in acetic acid more or less pure, or 
y exposing pistes of lead to fumes of the acid, and dissolving tho 
superficial coating in excess of acid. This and other salts of lead 
« n(( ^ e( *° ^ lu N. S. bath, to increase sensitiveness in tlio 
oi lon piocess, winch they do by setting up partial decomposition 
mid forming basic salts when the bath is old ov impure. 'The film 
s hen so easily reducible that gallic acid wiU developc it, but tl.o 
picture will not be dear, Acetate of lead added to tho ordinary 
developers, is also said to increase the density of the negative. 

P a P* O g . Silky acicular prisms which 
hare been added to the developer, but with no well-defined object. 

In ™w^ A ™ °t* ^ 0TA3S A Ko Ac 0 3 . Most conveniently preserved 
1 solution. It may be fused, and thus dried, but it is difficult to 
keep it from deliquescing. It is used to discover the adulteration 
of citric acid with tartaric; for which purpose add it to the saturated 
Tt =lTn V i' 0n the t f tan 1 ° precipitate ns bitnrtrate of potnssa. 

iWl.iTiwr 1 ' 61 "^^ 1 '^! th! S Ut iafol ' mcd in -minute quantity in 
iodised collodion if the ether has been kept. This is rather bom- 

S/” negatives but would lessen the softness and half tone and 
uvjme the colour of positives. 

. Ao ™atb op Silvuh, Ag 0 Ac 0 3 . A salt of silver very nearly 
fnn?! 1 ° ***** • The Mtt,e whicU water wfll take up lias been 
ItZln 'L'? eful Ww processes, in excluding the 

s iongei,:,apid|::|nrL in .furnishing oxide of silver to the organic 
matter presep^. It thus favours quickness and vigour. In a 
action on orgamo matters, it resembles acetate of lead, which 

nounds many forms decomposes, forming insoluble com- 

pounds with the lead m a basic slate. The reel compound of 

SUSSS^’ ^ fonned ^ Clevel ° 1)in ^ attnohos to 

mfef wldcki* St ( J econ iP osul & PFOgnUo-nitrnte, wlule the bluer 

les ee, m ^r n l ' ee rora ?T mC mntt01 '> is intensified much 
Jess. V\hen the acetate is used to saturation in a N. S. bath for 

biK 8110,1 excossive deposition of 

: f ° ^ 0Vei1 the ent,re ne &ative, The smallest quantity in 
exMss of what is necessary to exclude nitric acid will bo found 
sufficient ; and as its effect is the same in all the processes it must 
pot bo used for collodion positives, of which the: deposit should bo 
P M9ibl8 - It*.,. m,*. IK. 

awtte .acid to prevent Its causing fog by its alkalinity. Pcpcre tot- 
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printing by development, or for sun-printing, may be prepared with 
it in the same way ns citrate or chloride of silver papers are pre- 
pared. To procure it in crystals, mix together solution of IB 7 parts 
of crystallized acetate of soda and 170 of nitrate of silver, when the 
crystals are thrown down in a lamellar form. 

Acetate or Sou a. The crystals are Na 0, Ac 0 8 , 6 II 0 = T37. 
This is the most convenient acetate for the photographer, and he 
may make it by saturating common washing soda (carbonate of 
soda) with acetic acid, or vinegar, and afterwards crystallizing and 
recrystallizing, It is important also ns the source of pure acetic 
acid. 

Aoetio Acid. Ao O a 11 0 ; or C 4 II 8 0 3 , II 0 = 60. This 
acid is used in the developer in the cnlotype, wax-paper, albumen 
and collodion processes, to check the spontaneous decomposition 
and too rapid action of the developing compound, to keep the lights 
clean, and also to make the developer liow evenly .and bite uni- 
formly into the film; it is used in most solutions of U, S. which 
are intended to exeke iodised surfaces on paper, albumen, collodion, 
and other vchioles, and wherever N. S> is employed it is more or 
less useful: it is added to gallic acid to losscn its tendency to 
become mouldy : it has been used as a solvent of xyloidino, to 
form a him, and is altogether of very extensive and important ser- 
vice in Photography. It is therefore of moment to get it pure and 
understand its action ; and it is of the more importance to know 
wlmt ends it answers, because it is so generally useful, that it has 
been recommended in cases where it would bo injurious, as in the 
N, S. bath for collodion positives, where all organic mutter, whe- 
ther acid or otherwise, should be avoided, and whore nitric is the 
proper acid j and also in collodion, which should be preserved in a 
strictly neutral condition, except in special cases. In order to see the 
effects it produces, lot a person tty a collodion negative from a bath 
made of commercial nitrate of silver, smelling strongly of nitric noub 
vet otherwise pure : the resulting imago is slowly impressed, feeble 
in character, and blue in tone, but clear and distinct. The addition 
of carbonate of soda, until slight alkalinity is produced, makes 
the picture much redder, much quicker in its formation, with much 
log and but little increase of strength, Acetic acid in slight okcess 
of the alkali now shows itself, by restoring clearness entirely, by 
reproducing slowness and blue tone in a very slight: degree* and 
at the same time by a marked improvement in vigour and beauty : 
and up to a certain point every drop increases these effects; but it 
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} is remarkable how little the sensitiveness is impaired. Its effect in 
development is best studied by comparing two solutions of N, 
mixed with pyrogallio acid, one containing acetic acid, the othur 

containing none, and observing how much tho noid retards tho 




blackening which such solutions undergo. 

Other acids exercise an influence similar to, but not identical 


with, that manifested by acetic. 

Acetio aoid is formed, under the name of vinegar, by the ferment* 
ation of malt liquors, and of wines and spirits : it is also pro- 
duced in the distillation of wood, when it is called pyroligneous acid, 
In both cases it is contaminated with organic matters, which colour 
it, and, in wood vinegar, make it empyroumntic and tarry. If added, 
in these states, to N. S,, the nitrate is discoloured by light, and n 
black precipitate gradually formed, Tho pure acid is obtained from 
these vinegars by saturating them with oxido of lead, carbonate of 
soda, or similar substances, crystallizing out the pure acetates, 
and submitting the - pure salts to distillation with sulphuric or 
hydrochloric acid. The acetic is driven off by the stronger acid, 
a portion of which is apt to go over with it: and when this 
is the case, the acetic acid, when added to nitrate of silver, will 
throw down chloride or other salts of silver, and weaken the solu- 
tion ; in development the same cause will weaken or even arrest 
tim appearance of the image. It should therefore bo tried with 
N. S,, and with chloride of barium, before use. 

The strength of pure acetic acid is very variable, and cannot 
pe determinedly. its specific gravity, The most constant is tho 
! glacial, wlp oh below 40 Q of temperature becomes solid. When 
it does .not/ -solidify, . the only means of knowing its strength is by 
observing the quantity: of crystallized carbonate of soda which is 
necessary to neutralize it* The dilute acetic aoid of tho London. 
1 hnrmncopceia, sold by the druggists, should be such that one fluid 
gunce saturates 57 grains: the acetic acid fortior, of tho Phnr- 
macopceia, or the acid called Beaufc/s, should take 890 grains to 
the |hm(I ounce ; and the glacial requires 1086 to the ounce, or 120 
t0 1 the fluid drachm. When pure, any of those may bo used by 
calculating from these numbers the equivalent measures. The num- 
bers A 7, nnd 18, are near enough ; but it would b(T better if a 
l a “ iised. by photographers, easily verified by » 

standard solution of carbonate of sock . J 

w 5 6 *|j sa( J. v , (mta g® a “Ending the employment of this acid are 

hom'd flmi e n tl |v"‘ i V- 1,8ed ’ 11 * s B< ? times w-denr ns oitrioj it is 
tand and bulky, and inconvenient m travelling , itsfumos are inju- 
rious to the brass work of the apparatus, aiuf unpleasantly strong,, 




and it is of very uncertain strength. It is apt, by solvent action on 
the size of paper, to render it absorbent, and to cause the picture 
formed on it to “ sink” and lose brilliancy. And it is apt, when 
present with alcohol, as in the N. S, bath and collodion, to form 
acetic ether, which injures the transparency and strength of the film, 
mars the sensitiveness of the plate, and impairs the detail of the 
image, On these accounts citric acid may possibly supersede it. 

Aortic Ether, Eorincd occasionally in other, by air and light, 
find injurious in collodion, because it in some degree lessens its 
transparency and injures its tenacity. Its photographic elfcct^ re- 
sembles that of acetic acid : and it decomposes the contained iodide, 

Aokto-iobidr of Iron. Solution of iodide of iron (?. with 
acetic acid added to lessen its injurious effects. 

Aceto-niteatk of Silver. A mixture of acetic acid with solu- 
tion of N. S, t the proportions arc given with the processes, ^ When 
the solutions are concentrated, acetic acid precipitates nitrate of 
silver, but not wlien they are dilute, if pure. The reason why 
the weaker acid, acetic, here displaces the stronger, is the sparing 
solubility of acetate of silver. 

Achromatic, See “ Aberration.” 

Acids. The uses of acids for special purposes, not actino-chcmir 
cal, as in the making of pyroxylinc, cleaning vessels, removing tho 
size of paper, &c,> are specified under the proper heads. . Their 
action in photo-chemistry is what concerns us here. Acids arc 
substances sour to the taste, which change vegetable blues to rods, 
and which unite with alkalis or other bases in such a way as to 
neutralize each other's properties. They arc of two kinds, chemi- 
cally considered : oxy-aoids or acid oxides, and hydracids or com- 
pounds of non-mctallic substances, and somo compound radicals 
with hydrogen. The hydracids decompose the soluble silver salts, 
and therefore completely bar the development of photogenic images, 
while the decomposition of the acids also prevents our studying 
their effects, on tho formation itself of the imago by lights The 
oxyaoids as a clas s exert in a greater or less degree a ^retarding 
eJYeot on the rapidity of formation of the image, which is Very re- 
markable ; this is in proportion to their oxidising power, The 
gallic and pyrogallic acids exert, on tho oqtitvavyj a powerftd reducing 
or deoxidizing ; influence, which has mafeof tliemour most useful 
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developers. But while gallic hns very feeble acid properties, pyro- 
gallic is not strictly an acid at all j and both act more like sugar 
and other neutral organic substances, than like true acids. 

Of the oxyacids, those which produce insoluble salts of silver 
wlmn present in the film or the N. S. bath, retard the production of 
ail invisible image by the liberation of free nitric acid, and if they 
are added to the developer, they will partially or entirely annul its 
action : they aye the- oxalic, phosphoric, sulphurous, and others. 
Those which give salts of silver more or less soluble, vary in their 
effects according to their oxidising power, The vegetable acids, as 
acetic, citric, malic, and tartaric, are the lowest in the scale ; the 
mineral acids, perchloric, sulphuric, &c,, arc next, and nitric is the 
strongest One twentieth of a minim of nitric acid in the N. S. 
bath, will perceptibly injure its sensibility, and will lmve a still 
more decided effect in weakening the developed imago, and keeping 
the reduced silver pure and free from organic matter. The organic 
acids, however, affect^ the sensitiveness but little, while they give 
colour and intensity in a considerable degree. These effects arc 
most strongly perceived when the acids are added to the exciting 
bath j but a larger quantity added to the developing solutions have n 
corresponding influence. The difference observed in various hinds 
of collodion, ether, paper and its sizing, and other material, may bo 
always traced to the presence of acid bodies. In all negative pro- 
cesses, it will he judged essential, in consequence of these established 
reactions, to remove every trace of nitric acid, and make use of a 
vegetable | ;0eid- to preserve clearness; The acetic, malic, and sue- 
c i nio, ■ act : much alik e, but the acotio is rather the best negative 
aoidj anA";fdl'mny be used in tolerable quantities without very rapid 
difference iiv the results. Citric acid must be used much more 
carefully, far while even 5 or 6 minims of acetic may be added to 
each ft, ounce of the N, S, hath without causing vastly more change 
iu it than 1 minim, citric must be added by proportion at least 20 
times as small, and each addition will increase the effect per- 
ceptibly, 

The consequences of employing acids in tho fixing, toning and 
other solutions, with the effects of acids in reacting on finished 
photographs, will be discussed under the proper words. 

Actinism, (Greek- dtfriVj a ray). A ray of light, whether 
proceeding from a he a venly;; or aterrestrial b ody , is founclpin general, 
to possess three pwperti^i^-the luminous, the cqiqrifio, and tho 
actinic, x he actinic is |n jit chemical prop prty . ray, whi oh 
produces important cl lonu&il changes in many substances submitted 
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to its action, and on which the whole art of photography is founded. 
When a ray of light is decomposed by refraction through a prism 
into its constituent colours, it is found that actinism exists chiclly 
among the violet, and scarcely at all among the yellow rays. 
Hence the importance of combining the violet or actinic focus of n 
photographic lens with the yellow or luminous focus : for the actinic 
rays produce the photographic picture, while the luminous rays 
render the image visible on the focussing screen* 

Actinograph. A name given by Sir John Hcrschcl to his 
u self-registering photometer,” 

Adhesion, Attraction of. . A remarkable instance of tins 
kind of attraction occurs in the intimate union which takes place 
when a collodion picture film is transferred to gutta pcrcha, leather, 
paper, waxed doth, and other surfaces, The collodion appears to 
enter into the pores of the material in such a way that it cannot be 
rubbed lip, and it is very difficult to detect its presence* Air 
adheres to paper and metal surfaces so closely, ns often to interfere 
with their being easily coated or wetted. 

Aerial Terspective. The earth's atmosphere contains, be- 
side air, aqueous and other vapours partially condensed, and also 
solid particles which scatter light, and thus render themselves moro 
or less visible, The air is of a blue colour* Hence it follows 
that objects arc viewed through a medium which imparts to them 
move or less of its own blue local tint, according to their distance, 
and covers them with more or less of indistinctness* These effects 
are called “ aerial perspective,” and it is erroneous to suppose that 
photography cannot faithfully reproduce them, On the contrary, it 
is frequently found to exaggerate them, and the reproach under 
which it has lain, of representing nature like a hard and distinct map 
upon one plane, has originated in the timid practice of photo- 
graphers, in avoiding the very class of objects which they should 
aspire to copy, and in confining their practice out of doors to those 
cases in which the unusual clearness and distinctness of distant 
objects seemed to invite the camera* But everyday, as tli^rfenl 
capabilities of landscape photography are better understood; the 
photographer should become more ambitious, and seek for -tlioso 
very studies, which, in the infancy of the art, wero esteemed im- 
practicable, Skies, moving water, nhim^ objects; mists, haze and 
all atmospheric effects, should row en|&^, ; hi3 Earnest attention, 
It will bo obsorved, that aerial perspe#^p^,dnqreascfd in proportion 
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ns the vaporous and other particles' in the atmosphere we move 
strongly illuminated, and is therefore greatest in the direction of the 
source of light. 

-dUscuiiTNE. A white powder, obtained by deposition from a 
stiong alcoholic solution of horse-chcsnut bnrk, A mere trace, dis- 
solved in spring water, communicates to it a blue opalescence.; and 
tlie eltects of its solutions on luminous mid actinic rays are instrue- 
ivo ana curious. It has the property of rendering the chemical 
lays risible; and this lias been taken advantage of where there is a 
great distance between the chemical and visual foci of a Ions, to find 
the place of the chemical image. Other bodies have the like pro- 
perties, See Fluorescence ” 1 

Ai-pinity. Hint power of attraction which causes dissimilar 
i 1 su ] Js tnnccs to combine. It is wrong to reason as if tlm 
ni stry of photographic operations was always in accordance with 
tlie usual afhiutics; of bodies, because light, like electricity, will over- 
come, and even sometimes reverse the order of the strongest of them, 

»■ v- 

^™ NI8 Fij R . , Positive prints on pinin paper nro some- 
tunes monly and deficient m vigour. In sueli cases, it is thought 
irTn° me E Clson ® i. 11 ’ ra P roveme], t to impart a smoothness and glaze 

liiST 1 " 5 ! ° f t 16 by nibbil, S i>U over witli a polished 
piMe pt agate. In tins operation the paper should bo laid face 

Smdo 0 " a 8kb ° f Plat6 8 la89 ‘ 1R » l ‘ b,e > or other hard polished 

AxR-nimp Process, A. process in which, the paper being pre- 
folnri^n. vaou °» w ” s [ownd io be more readily impregnated with the 

*“ n0t su *f loient ly practical to be 

Aiswmsw. This, in photography, means the white of on egg, 

nnll L r PUV<! of , lt> ? 13 U3ed on paper for both negatives 

*“ d .5 ft g ? ss fo ! negatives and din-positive^ ns a 

^ nt Z i 8<m ^ V0 / d T 3nlt3 ' negates olr paper, albu- 
men is not often used, for the same reason that collodion negatives 

rtw imr 8 T tl u b 1 pi,pe ‘‘ ! tl : at is * ^WliiAdVilllges 

ot the albumen and collodion are then partly lost. If is not so 

i fTom its ■ more liornv.nnhmv 
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blocker image than collodion or gelatine, and one move inclined ta 
become yellow : the image, from its organic character, is also more 
soluble in hypo and other solvents of the silver salts, and is there- 
fore reddened and weakened more in fixing, The blackness of the 
image makes it the best material for transparencies on glass ; but its 
tendency in negatives is to give hard cutting pictures, and it is more 
troublesome than collodion in the manipulation, When applied tc 
paper for printing, it givc 3 the power of rendering the details of tlu 
negative with extreme sharpness and great transparency in tlu 
shadows ; but the smoothness is scarcely artistic ; and. when tlu 
glazed surface is perceived by the eye, it becomes offensive, Tim 1 
veil which sometimes covers pictures on plain paper is never scon oi 
albumen; but, on the other hand, plain paper gives good tone! 
with greater ease and certainty, 

Albumen retards the action in the camera or printing -frame, bu 
increases the beauty and vigour of the imago. . It combines, like ,othc 
forms of organic matter, with bases and basic salts, which aye fclici 
called albuminates. Thus, in the paper processes it unites with an< 
is coagulated and rendered insoluble by the N, S,, and the surfao 
becomes a layer of chloride and albuminate of silver, which does no 
require any application of heat, as some suppose, It is this combi 
nation chemically with the silver salt which reddens the tone oi th 
reduced silver ; for those organic matters which have no oombinitij 
have also no colorific power. 

Albumen is, before coagulation, soluble in water, and is most fre 
quently move or less diluted with water in nil tho. processes, t 
increase its fluidity, The entire destruction of the minute membra 
nous cells in which it exists in the egg, either by mechanic! 
violence, a 9 in whipping it, or by the additioii of a small portion c 
alkali, which dissolves them, is necessary to the obtaining of 
uniformly clean layer, and the alkalinity may bo neutralized nftc 
the application of it, to the glass or paper, by acetic acid in the oxcii 
ing solution, 

Albumen Processes. The albumen processes now in use ai 
as follow 

1st. The positive printing process on albumcnizcd paper v , L 
2nd. The negative albumen process on glass. T, ■■ 

r ;*BrcL The din-positive process on albumcnized gas|| (5C 
“Lin-positive”). ^ "$/ 

I, Albumentzijd-paper Printing Processes. 

There arc two processes to bo described^ iuidGf'filis head — a sui 
printing process and a development-printing pVodb^ivi 
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1 - The Sun-printing Process* 

i P re P are the JU/mm *— Take a sufficient number of fresh- 
laid lowls egg each of which contains nearly an ounce of allm- 
men, Break each egg on the edge of a cup, and collect the 
white, or albumen, carefully rejecting the germ and yelk. Put all 
these whites together into a large basin, and add an equal quantity 
or clean ram water, and 6. grains of common salt to every iluiil 
ounce of the mixture. Then beat the whole up to a very stiff froth 
wdh a bunch of quills. Allow it to settle till the next day, and 
decant the liquid, which is then fit for use. 

The albumen, before being beaten up, is contained in small mem- 
branous ce ls, which are broken in the process of beating, and the 
a oilmen liberated. _ This membranous tissue is highly soluble in nn 
a kali, and the addition of a few drops of ammonia to the albumen 
has been recommended by M. Lavimno, as a means of rendering it 
moie fluid. The ammonia, being volatile, mostly escapes from Die 
nlbumeniaed paper while drying. 

The proportion of water to the albumen may be varied according 
o t ie nntuie of the subject to be printed, More water gives less 
glaze, and vice-vena, 

ft ^tbumenize the. Paper , — Filter the salted albumen through 
two folds of fine muslm, previously damped, into a shallow bath, to 
t ie depth of at east a quarter of an inch. Turn back a corner of 
, wid : place %e facorof it on tJiQ liquid, leaving ‘it in contact 

for about a miimt^»,hang it,4- to dry, by pinning the dry 
corner to the shelf. Unless the mcrnbrnLs colls whicli 

Slfw ; a ^ e Y broken *1V it is very liable in 

di^mg to foiim streaks and waves on the paper, 

The beat paper to employ is that which has the smoothest mid 
finest surface. 1 he paper manufactured in Trance by Messrs. 
Mm ion, and Canson Fiores, is generally preferred, 

crraTn ii e hi°ct the nUmmonized side on a 00 

dark 1 ° “ 8t l ’ ^ 01 tw0 min htes, nnil.htin^ it' up to dry in tlio 

This is the hill strength of the bath. 
a strong silver bath, and a short exposure i 
weaker silver bath, aiid4lpngev exposure. 

The Exposure to Light . — Expose in Di^ either 

to sunslnne or diffused light (the latter is be^for feeble negative 

&35wi?aas“ p “ l *'“« 
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To fix and tone the .Print.— Immerse it nfc once in a fixing mid 
toning bath made thus : Dissolve eight ounces of hypo-sulphite of 
soda in eight ounces of clean rain water. ^ In a separate vessel . 
dissolve eight grains of chloride of gold in eight ounces of distilled 
water. Add tho latter solution to the former in small quantities 
at a time, stirring well after each addition. The mixture will 
assume a milky colour, This is the fixing and toning bath. The 
print is to remain in it about half an hour, or until the desired 
tint is produced. 

Tho fixing and toning hath may he used several times, and several 
prints may be placed in it at a time ; but it should be thrown away 
as soon as it becomes dark-coloured, or tones feebly, 

To remove the redundant Chemicals from the Taper. — This 
is effected by copious washing, and long soaking in water changed 
several times, Some persons use warm, or oven boiling water, in 
the final .operation. The print is then pressed between . clean 
cloths, and hung up to dry, The chemistry of the process is now 
completed. 

The edges should bo trimmed, and tho print mounted as soon as 
possible, as. handling. it with the fingers is very likely to produce 
faded spots arid stains, See “ Mounting.” 

2. The development-printing Process. 

Tluj particulars of this process will bo found under the bend of 
“ Printing by Development,” The paper must bo albumenixecl in tho 
same way ns for sun-printing, and tho remaining operations are 
identical with those for printing by development on plain paper. 
It may be as well, however, in this process to omit the ammonia in 
tho albumen bath, as free alkali in the paper is likely to occasion 
discoloration in the process of development. 

IL ALnuHEN-KnoATivK Process on Glass. 

To prepare the Albumen . — Collect in a basin the whites of a 
number of eggs, carefully separating the germ, and all portions of 
yolk. To each ounce of this albumen add one dram of distilled water, 
in wliich is dissolved 6 grains of iodide of potassium ; also to every 
5 ouuocs of the mixture add one drop of ammonia, Beat tho whole 
to a stiff froth witli a bunch of epulis, and allow the liquid 
till tho following day. 

To alhumenize the Plato.— The glass platq^vist first bo cleaned 
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my thoroughly and polished with a cambric handkerchief just 
before use, (On this head see the article “ Cleaning.”) Attach to 
the under side of it a gutta per elm plate-hokler, having a wooden 
handle a foot long. Then breathe on the plate, and, holding it 
horizontally in the left hand, pour upon the centre of it a sufficient 
quantity of the albumen from the basin to cover it, allowing the 
albumen to filter through an opening in the dry froth or crust, 
Make the albumen How backwards and forwards over the pinto three 
or four times, and then let it all run off into a separate bn sin, from 
which it must be carefully filtered before being used a second time, 
Tri coating the plate, he particularly careful to prevent air-bubbles 
from forming upon it, Next, take the handle of the plate-hokler 
between your hands, and, with the plate in a vertical position, spin it 
round quickly for a minute or so, in order to drive the albumen to 
the edges by centrifugal force. This done, remove the excess of 
albumen from the edges by means of a pipette (see lf Pipette”), and 
dry the plate before a clear fire, keeping it rotating all the time by 
means of tlio handle, as before directed, "When dry it is ready for 
the next operation. Albumenizcd plates may be put away in a plate- 
box, and kept for a consider able time without deterioration in a dry 
place. Care must be taken, in the operation of albumenizing the 
plate, that no particles of dust adhere to it. 

To excite the JPlate — Place it on a dipper, and immerse it 
quickly mid without hesitation in a vertical bath of aceto-nitrnte of 
silver, made thus : Distilled water 1 ounce, nitrate of silver 50 grains, 
glacial nee tie aoid 1 dram. ; Leave it in the bath lor a couple of 
minutes, then wash it,v^U#m. ; ,olean water, and lastly in distilled 
water, and set it tvp Wlicn diyput it away in the platc-box 

until ready for iib'the camera/ H Tt may be preserved in a 
sensitive state for several days. Some persons add a few drops of a 
solution of iodide of potassium to a new/ii^rnto bath, and filter it on 
the following day, in order to satuvatePfit with iodido of silver. 
When this is done a now batli is not so liqblo to attack the iodido of 
silver in the film. 

The Mvj) osurc , — Albumenized plates, ftpbt which the excess of 
free nitrate of silver has been removed by washing, /are, whether used 
in a dry or wet state, extremely insensitive to, .light* but, when only 
slightly washed, exposed at once, and a strong 

developer, a muoli shorter exposure is 'sufficiQufe^l This should bo 
timed solely with referepc^- to the shadows, the lights being left to 
take care of themselves. When the camera is property con&tmotcd, 
so as to prevent stifiyTight from falling on the plate, it is hardly 
possible to over-expose a dry, washed, albumenizcd plate. 
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To develop the Image . — -First, immerse the plate in distilled 
water ; then place it in a loydling-stand, and pour over it a saturated 
solution of gallic acid, to which a few drops of acetomilrnte of silver 
have been added. The development occupies about twenty minutes. 

To fix the Picture ,— Wash the plate in rain water, and pour 
over it a nearly saturated solution of hyposulphite of soda. This 
will quickly remove the yellow iodide of silver from the film, Then 
wash the plate well under a tap, mid dry it before the lire, 

The negative may be varnished with any good varnish, ( see " ’Var- 
nish,”)' but this is not always done. 

HI. Albumen — L rA-rosiTiVE Piiocess on Glass, 
Positives obtained by this process are intended to be viewed by 
transmitted light. The manipulation is so nearly identical with that 
of the albumen-negative process, described in the foregoing article, 
that it is only necessary to point out the difference between them. 

The negative to bo copied is placed either in ft copying camera, 
(see “ Copying Camera,”) or in direct contact with the sensitive plate 
in a pressure-frame, In the latter ease the plate must be used dry, 
and the exposure to diffused daylight, or artificial light, only occupies 
a few seconds $ in the former ease, the plate may bo cither dry or wet, 
and the exposure is considerably longer. Tho wet process is the 
least troublesome, and yields the ‘best results, because the operations 
of exciting, exposing, and developing, may then succeed each other 
at once, and less time is allowed for a combination to take place 
between tho silver and albumen, which causes the lights of the 
picture to assumo a yellow tint. The development is also ft much 
quicker operation in tho wet process, more nitrate of silver being 
allowed to remain on the plate, aiul for this reason also tho lights 
are less likely to assume a yellow tint, 

Tho difference between this and the negative process consists 
chiefly in the employment of a gold toning-bnth, in order to vary 
and improve tho tint of the finished picture, Thus, before fixing 
tho. picture, pour over it u little of the following solution;—! grain 
of sel d J or, 20 drops of hydrochloric acid, and two ounces of distilled 
water. Allow this to remain on tho pinto a short time, until tho 
shadows assume a purple tint ; then wash it off, and fix as before, 
Ilin-positivos on glass should bo viewed with the plain side- of 
tho glass next the eye j nnd against the (Urn the rough sido^te ■ 
finoly ground glass should bo placed,- the two, glares being 'fepifiliT 
together at tho edges with a strip of tone : sOil ; flapv- ^pns^d^dVtir 
them. In this way the print is protected from injury, and bus a 
proper semi-transparent background, 
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The chief use of this process is for printing transparent slides for 
the stereoscope. In this operation it must ho remembered that tho 
picture taken from tho right station must be viewed by the right 
eye, and vice-versd ; and also that the objects in the view must 
not be reversed as regards right and left. It may therefore ho 
necessary to place the negative in the copying frame with its back to 
the lens! Matters of this kiud must be carefully considered by tho 
operator; and his ingenuity will suggest the proper way of proceed- 
ing in every case. No general rules need be laid down in this place. 

Albuminate op Babyta. Strictly speaking, this should be a 
salt of albuminic acid and oxide of barium. It is said to be formed 
when albumen papers are salted with chloride of barium ; but the 
compounds formed by albumen and other such substances with 
bases and basic salts, require to be further examined. . An inquiry 
into their exact composition would throw much light on photo* 
graphic chemistry, 

Albuminate op Lime. A compound analogous to the pre- 
ceding. 

Albuminate of Silyeb, The white precipitate which falls 
when albumen is added to a solution of nitrate of silver is called by 
this name. It would imply that it is a neutral salt of albuminio 
acid and protoxide of silver j but there is not sufficient proof that 
tho silver exists in it in the state of protoxide in combination with a 
normal acid body. Albxprien-is alkaline, and an animal substance 
of a very compfe '^ Avep inorganic salts essential 

to its constitution It, ■ therefore imdctgdos decomposition in con- 
tact with nitrate of silver, and all that iCan be said is, that tho pre- 
cipitate contains organic matter and soin^xido of silver, of which 
the former acts tho part of an acid, and the latter of a base. 

Albuminate of Subonide of Silyeb. The red compound 
formed when light, reddens the albuminate of /silver, and containing 
less oxygen than it. 

Alcjoiiates. Crystallized salts, which inolude alcohol in their 
composition, in the place of water - Without 

■forming a true alcohate, alcohol sometimes modifies ;f the forms of 
(frystnls deposited from its solution, as in the ci^o of the collodion 
iodising solution, made with nearly absolute alcohol, Mfurated with 
iodide of potassium, Instead of pine cubes, the forms/ are then 
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more or less acicular, shooting in directions at right angles to one 
another. 

Alcohol, On this important substance the remarks interesting 
to a photographer will be, its special use in the collodion process, 
its effect as organic matter on the photogenic image, and its assist- 
ance in developing, Pure alcohol as organic matter is nearly inert 
in photolytic processes, but when decomposed or oxidized with 
ether, by long use in the exciting bath, organic principles are formed 
which act like strong acids, and their effect is too injurious to he 
attributed to the formation of acetic acid, Such a bath, if evapo- 
rated to dryness, will show that the organic matter is in combina* 
lion with the nitrate of silver j for on fusion the salt froths violently 
ns long as any organic matter is nudecomposcd. Added to the 
collodion developers, it 1ms been found very beneficial in making' 
them liow evenly and quickly over the plate ; but it has not been 
tried as it deserves in the development of paper negatives, When 
it is added to tho solution of gallic acid, it is easy from its greater 
solvent power to get the proper strength, and there is less tendency 
to the formation of crystals and stains, than when concentrated 
aqueous solutions are employed. The spirit has greater power also 
of penetrating into the wax and size; but this property, though 
useful in negatives, forbids its uso in paper positives, where surface 
vigour is requisite. 

Tho most important use of alcohol is in collodion, and attention 
must bo paid to its strength and purity. 

Absolute alcohol of S, G. 796 or 75*25 above proof, is very 
difficult to keep in uso, because, from its strong attraction for* water, 
it rapidly absorbs it from tho air. ’Jlut this is not necessary to the 
photographer* Absolute alcohol is not tho best for collodion, either 
as respects tho physical or chemical qualities of the article, When 
iodide of potassium (the most generally useful iodide) is used in 
collodion, is so little soluble in alcohol 4- ether, that if the strongest 
spirits art? employed, tho iodide is precipitated in the film before 
going into tlio N, S, bath. The consequence is seen both in the 
appearance of the film before going into tho camera, and in the 
developed picture, Tho film before exposure appears by ti;nhs- 
mitted light semi-opaque, bluish in colour, and by reflection dim 
yellow, like bad iodized paper, because the salt, as in paper, is notin 
solution when tho nitrate attacks it, but when the iodide is properly 
formed in a film containing sufficient water, it remains fit tiro or Ipsa 
in a state of semi-solution, ns in jolly, nncf jhc colbtii* is bright 
yellow, perfectly transparent by transmitted light, and of a blue 
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cast by reflection. The same want- of transparency is observed 
with the same colours, in whatever way the iodide of potassium be- 
comes excessive. In the picture the result is n sensitiveness scarcely 
superior to that of albumen on glass, and very feeble reduction. . Alco- 
hol of S, G. 846 is very good for mixing with ether in making the 
plain collodion, unci '810 in the iodizing solution. The water 
being in tbe ethereal mixture counteracts its tendency to precipitate 
the salt from the iodizer. The strength of pure alcohol is obtained 
by its specific gravity j as it occurs in commerce it is generally from 
S. Gr, 820 to 860. Wlmt is oaliecl “proof spirit ” is alcohol of 
S. G-, 920, By spirit CO degrees over proof, a strength which is 
very commonly sold, is understood a spirit 100 measures of which, 
added to 60 measures of water, will form proof spirit. Its S. G. is 
830, Spirit of 50 degrees over proof needs only 50 measures of 
water to 100 of spirit to bring it down to proof, and so on. In the 
Brcnqh formulae, spirit of so many degrees is often spoken of. This 
refers to ’ BaumS’s hydrometer, for comparisons of which with the 
S. Chi and with proof spirit, see “ Tables of Weights and Mea- 
sures,” 

With respect to the purity of alcohol, it is necessary to be very 
careful in collodion for the positive process, All alcohol is apt to 
contain organic matter, fusil oil, grain oil, &c, } which, though in 
small quantities, will exercise a more decided. photographic effect, 
prejudicial or otherwise, than a large quantity of the alcohol itself. 
In negative, processes these impurities may be beneficial, but not 
where pure metallic silver is to be produced. In all cases alcohol 
from the grape seern^ pjrqfevablo tp| : iihtvfe from grain or roots ^ The 
last, when not purified, often .leaves on distillation, a red residuo iu 
the retort, very offensive to the smell The purity of alcohol is u 
much more important matter than its strength. 

Aldehyde, (Al. short for alcohol, dehyde for dehydrogenatus.) 
Alcohol, from which 2 atoms of hydrogen are removed, _Jtt is found 
sometimes in acetic acid, arid it probably exists in nunuf^quanlitiuH 
in ether and alcohol, which from age and decomposition in the N. S* 
bath have been, partially oxidized. It is a y^vy powerfully deoxi| 
dizinp agent, and has been used to improve the tone of collodion 
positive pictures, by removing orgauic matter; fjotii,' ilie picture, and 
reducing it more completely to the metallic state, 

• Alkaline Collodion, N. S. bath, toning bath, &o, Sad 
"Collodion,” &o. ' ' .% 

Alkalis. Certain oxides of metals and compound radicals which 
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are of an acrid taste, which change vegetable blues to greens, and 
whose properties are masked or neutralized by their union with 
acids, Their actinic effects arc opposed also to those of the acids. 
As acids, when free in the sensitive surfaces, have a retarding power 
over the formation of the photogenic image, so alkalis, by neutralizing 
the acid, appear to possess a quickening influence; but when an excess 
of alkali is present, it precipitates oxide of silver by its proper force, 
without the access of light. Acids preserve the lights of photographs 
clean, under the action of the developer, by preventing spontaneous 
reduction of the gallo-nitmtc, See,, and often by obliterating the famt 
impression of light up to a certain point ; alkalis produce universal 
blackening of the silver surface. In the hyposulphite bath, acids 
liberate sulphur, and produce changes which blacken the prints 
immersed in it, and then make them turn yellow and fade ; alkalis 
favour the stability of the bath and of the prints, but redden without 
weakening it, On the contrary, acids check the toning power of 
gel d’or mid increase its stability, while alkalis decompose and render 

it violent, ( 

Potassa and soda arc often called alkalis proper and fixed alkalis, 
because they arc bodies which possess alkaline properties in the 
highest degree, ancl because they are not apt to fly off like ammonia, 
which has received the name of volatile alkali. Pvd metallic 
protoxides in general have the alkaline quality oi neutralizing noids, 
and when soluble, of affecting vegetable colours. ^ A If* S. bath may 
have its free acid neutralized ns well by oxide of silver as by potnssa. 

Alkaline salts, carbonates, chlorides, Sec. , are the carbonates, &c., 
of the alkali. In some of these, as in nitrate of soda, the alkali is 
completly neutralized by the acid, but in tho carbonates and others 
there still remains some alkaline reaction. The most generally 
useful alkaline substance for tho photographer is carbonate of soda, 
and will be found to answer in almost nil cases wdicrc acids are to 
be got rid of. 

Allo^dpic, (ViMoc another, rpoTroc form). ^ When the same 
substance exists in two or more forms having different properties, 
but still chemically the same, as albumen in the liquid and coagulated 
state, the unusual form is said to bo nllotropic. Light produces 
allotropic forms in some bodies, and certain . temperatures do the 
same with others, Those who suppose the actioivof light to oon^ist 
in a molecular disturbance of the sensitive sui’laoo, hnagiho it by 
actinism to produce these allotropic conditions of bodies. 

Altekna-Tiox or Luminous AcmoN; -Ips asserted by somo 
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that t here is a periodical recurrence of two opposite effects in tlui 
action of light ; that the first impression is negative as, to light ami 
shade, then positive and afterwards negative again, and so on at 
regular intervals, Light undoubtedly, under certain conditions, 
appears to exorcise both a negative and positive effect as to reduction, 
but in some instances we know the conditions for the two effects arc 
different, and may be varied to produce either result at will ; and this 
is probably the case always, though the difference is so subtle as to 
escape our observation, That the effects recur, or are repeated 
regularly, is not established by any experiments. Bee " He verse 
Action of Light / 1 * 

Aiitm* Ko, So s j AL 2 , 0 8 , 3 So 3 ; H Ho, A double sulphate 
of pot oss a and alumina," having an acid reaction. It has been 
recommended for the removal of hyposulphite of soda from paper 
pictures, without abstracting the size. If the acidity of alum lias no 
injurious effect on the print, which is doubtful, it may be used with 
advantage. It is often used with resin in sizing papers, and that 
will account for the superior cleanness of some papers under 
development. 


Ambei*. A fossil resin found on some sea coasts, and also in 
scams of coal ; it is used in making amber varnish, Bee "Varnish/ 1 

Ambhotvpe, Collodion positives are sometimes called " Ainbvo- 
types, 1 * in America. 

Amethyst. This and oilier precious stones, as tho opal, are found, 
‘under prolonged exposure to light, to lose their sparkle, 

Ammonia. K H 4 0, or NH<jv This gas is always used by tho 
photographer in aqueous solution, called "liquid ammonia/ 1 It 
dissolves chloride of silver, hut not iodide; hence it is used to 
separate one from the other, and also to fix prints ftp chloride 
papers. It is- applied after bichloride of mercury, to intensify weak 
pictures, aud it is used in the preparation of ammoninoal oxide and 
ammonia -nitrate of silver, mullms been added to collodion to render 
it more sensitive $ but it decomposes the pyroXyline, rendering it 
rotten, and the collodion thin, and also gradually impairs the condi- 
tion of the N, S. bath. It is useful in preparing positive prints 
for toning with sol <Vov* and, as a strong detergent, is often made into 
a paste with tripoli, for- cleaning glass plates. As far as possible its 
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presence in any sensitive surface is to be avoided, except where nitric 
ickl may be present also in excess. , 

Gaseous ammonia is evolved when two parts of dry quicklime aro 
mixed with one part of chloride oi ammonium m a reioj't, and. a 
gentle heat applied. Water takes up 0 or 700 hundred times its 
yrolumo of this gas, and the saturated solution is of the b. (L 875. 
The druggists- liquor ammoniac of the London Pharmacopoeia is 
8, G, 960. Tlie liquor am. fbrtior is S. # G. 882, and is reduced to 
the other, by adding 2 ounces water to each fl. ounce. 01 these three 
solutions the first contains 33* per cent, by weight of ammonia, the 
second only 10, the third nearly 80. The solution absorbs carbonic 
acid from the air, with the formation of carbonate of ammonia. 

Ammonia* Aoetate of, Atjhate of Aureole, &c, See " Ace- 
tate,” &c. 

Ammoniaoal Oxide of Silver, sometimes called Ammoniuhet 
of Silver. It is a solution of oxide of silver in liquid ammonia, 
(see u Ammonia,”) and is used in printing. See " Printing” 

- Ammonio-ohuoma’tjs of Copper. Chromate of copper dis- 
solved in liquid ammonia. Tho solution is green, and papers pre- 
pared with it are bleached by light. When tlie shadows, under a 
negative, are sufficiently whitened, either copper or silver compounds 
may be reduced upon them by developing with carbonate ol sodu or 
nitrate of silver. 

Ammonio-gitiiatb of Iron. This neutral double salt of oitvaio 
of peroxide of iron, and citrate of ammonia, dissolved in water, and 
mixed with solution of ferro- cyanide of potassium, gives a purple 
solution nearly black, Papers prepared with this aro bleached in 
tlie light, but darken again in the dark. Salts of cyanogen, and 
salts of iron, arc both subject to actinolyitc action ; but the iron is 
here the one attacked. This paper may be used to^ take evanescent 
pictures of many objects successively. The aminoiuo-cUvute of iron 
itself, is a beautiful pharmaceutical preparation. It is a salt of tho 
peroxide of iron, which is partially reduced by the chemical rays to 
protoxide. Papers prepared with a solution of it, change by insola- 
tion from a bright yellow to an ochrey grey, and may bo developed 
before tho picture becomes visible by fomdeyamde of potassium, 
(red prussiato of potash), which proves the reduction to the state of 
protoxide, by the formation of pruHsinn blue. It is known to nil 
photographers that the protosalts of iron, as tho pvotonitrato, the 
protacetato, the protooitrato, &c, arc developers, mid their iormation 
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by light is a curious instance m which the usual order of operations 
in taking a picture is reversed. Pivst, the paper is prepared with an 
iron persalt, which, by solar action, becomes a developer in certain 
parts oply of the paper, and the picture is then produced by the 
action of tliis local developer on any salts applied uniformly to the 
paper which it is capable of deoxidizing. Bichromate "of potass, 
nitrate of silver, and many others may be thus applied, ancl appear 
to develops the print themselves, but in truth only supply material 
to the invisible developer, which pre-existed on the surface. 

Ammon jo-nitrate of Silver, Chemists givo this name to « 
white substance composed of 100 parts of nitrate of silver, and 20 $ 
of ammonia ; but in photography it is either a solution containing 
oxide of silver, nitrate of ammonia, and ammonia, or oxido of silver 
and nitrate of ammonia alone. It is used in " printing,” q. v. 

Ammonio-tartratb of Iron, A compound behaving like the 
ammonio-citrato. 

■ Ammonium ; N H <t . A hypothetical substance not yet isolated, 

Ammonium, Chioiude of, Piiosfiiuuet of, &o. See 
" Chloride,” &o, 

Amphitypb, (Greek, u/o/d, on, both sides). A process dis- 
covered some years ago by Sir John llerschcll, in which light pro- 
duces either a positive or negative, A sheet of paper is first prepared 
with a' solution, either of ferro-tnrtrato, or fevro-ci Irate of protoxide, 
or peroxide of mercury^ and then with a solution of ammonia-tartrate, 
or ammonia-citrate of iron, the latter solution being in excess. On 
exposure to light in the camera, a negative is produced of more or 
less vigour, and of a very rich brown tint when the paper contemn 
a salt of lead. It gradually fades in the dark, but may bo restored 
ns a black positive, by immersing it in a solution of nitrate of mercury, 
and ironing it with n very hot iron, 

Angular Aperture. The angular aperture of a lens is tlio 
angle which its diameter subtends at its principal focus. 

' Anhydrous. Many substances in chemistry have such a strong 
affinity for one or more atoms of water, that they seem incapable of 
existing without these atoms, or a base of some kind as a substitute. 
When the water is replaced by a base, or is otherwise entirely 



removed, the substance is anhydrous, (rt not, and bowp water). 
Glacial acetic acid contains one atom of water, which, when it com- 
bines with oxides or other bnse3, it liberates, 

Animal Ciiaiiooal. The product obtained by the carbonisa- 
tion of muscle, born, blood, bones, and other animal matters. It is 
distinguished from vegetable charcoal by its lustre and sponginess. 

It is used in photography to remove colour and organic impurities 
from solutions of nitrate of silver, fee, In commerce it contains 
phosphates and other salts derived irom the animal organism, which, ^ 
when it is added to N. S, solutions, produce a yellow piecipitate ol 
phosphate of silver, and this often to such a degree ns greatly to 
weaken the solution, Nitrate baths have been so weakened by it as 
to cause the iodide of silver entirely to peel oil the plate on attempt- 
ing to excite it. When purified it often contains hydrochloric acid, 
which precipitates white chloride of silver, it is called in tiade 
ivory black, bone black, fee,, and its impurities ore always such, that 
it is better to employ kaolin. 

Animal Oil of Dippbl. Has been employed as a solvent of 
bitumen in M. Niepce’s processes. See ff Bitumen.” It is recti bed oil 
of hartshorn, and is itself discoloured by solar light, 

Animal Substances. The animal matters used m photo- 
graphy are gelatine, albumen, gluten, isinglass, and a few others; 
they arc of service both in forming transparent films^ and in them- 
selves combining with silver compounds for the production of images. 
They are substances with which English papers are sized, and hence 
pictures on English papers arc redder in tone than those on the 
Everich and German papers sized with starch, See " Organic 
Matter.” 

Apeiitube, See " Lens,” 

Aplanatio, (Greek, TrXaraw to cause to wander). In optics, n 
lens is said to be aplanatio when it has been corrected for spherical 
aberration. 

Apparent Diiiection, Distance and Magnitude. See 
" Stereoscope.” 

Application of Chemical Substances to Papeh- ^ and 
Otiieh Subpaces. This part of photogvaphio manipulation is one 
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of some importance. The production of uniform films by menus of 
vapours is very simple in execution, but it is doubtful in such cast's 
ns the daguerreotype, what is the exact composition of the sub- 
stances formed. Their continual clinnge of colour is nn evidence 
that they are not definite, not to speak of the amazing difference in 
their photographic properties. In the production of films of true 
chemical compounds, if pure salts are to be examined, it is necessary 
they should bo precipitated on glass or other surfaces absolutely 
inert, for if collodion or other matters be present, no argument enn 
be built upon the assumption of their purity. The pure salts 
themselves must settle upon the glass and be carefully drained, or 
experiments may be tried upon them whi}o still in suspension. In 
other eases, sensitive surfaces are formed directly on paper or 
gelatinous beds by immersion and floating, by glass rod, by spatula, 
or by brush. When a cream of the substance is to be applied, tin; 
spatula must be used, but the plan is only useful in experiments, us 
the coating is too uneven for the production of lino results. Whe n 
a little variation in the quantity or strength of the salts is of nn 
moment, floating and immersion may be resorted to, but these pi mis 
quickly lessen the quantity of the solution, and when double de- 
composition occurs, they also soon reduce its strength, and the pro- 
pared films are not constant in their actinic properties. Tim ghins 
rod and brush avo the most exact methods of manipulation, mul nf 
these the rod is more correct, the brush more convenient. All 
photogrnpluc formulae should, if possible, bo so constructed that the 
solutions, paper, See., should continue unvarying. 

Aqua* Forms* Nitric aoid. 

Aqua Regia. Nitro-hydvochloric acid, v , 

Aqueous Ammonia. Liquid ammonia. See " Ammonia, 

Aqueous Ciiloiune. Solution of chlorine gas in water. 

Aqueous Nitiiig Acid. The strongest nitric acid contains nil 
atom of water; hut in combination, as in nitrate of silver, it is 
anhydrous. 

AnEOMETEit, An instrument much used on tlio continent for 
measuring the specific gravities of liquids, 

.V: Akgentg-cyanide op Potassium, A solution of cyanide of 
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silver in cynnitle of potassium, used in olecti'oplnUng nn<l in silvoi- 
ing copperplates for the daguerreotype. 

AitsENio SuMituKET of Cobakt. A. compound of uroemurct 
mid sulphuret of cobalt, which is partly decomposed by light. 

Absbnious Acid. As 0.,. This has been tried instead of 
acetic in tlm developer, hut it prevents blackening for u time only. 

Autificial Light. The light produced by electricity ami 
combustion is found to Imi move or less actinic. Iho pluitogrupliei 
may therefore avail himself of this property ol various artificial kinds 
of iight, to work at night, or when diffused daylight is too leeblo lor 
his purpose. Of all kinds of artificial light, that produced by elec- 
tricity appears to he the most actinic. The most convenient mode 
of employing electric light is by means ol a galvanic battery, having 
wives tipped with charcoal points brought into close proximity. 
The light produced in this way is extremely intense and highly 
actinic. A burning jot of the mixed gases oxygen and hydrogen, 
brought to bear upon a ball of lime, is perluipa the next m intensity. 
The oxy- calcium light, produced by passing a jet of oxygen .into tho 
ilnmc of a spirit lamp, and causing it to act upon a lime ball, is also 
very intense, Common gas burners and uvgand lamps, aided by ft 
reflector, may also bo used by tho photographer for certain purposes, 
and even the light of a tallow candle is sometimes dangerously aelimc, 
Various chemical compositions have been employed lor producing, 
by their rapid combustion, an intense aotinio light, acting during a 
few seconds only. By mixing together 4 parts of chlorate ol potass, 
% parts of sulphur, and 1 part of sugar, all in line powder, and 
igniting it, a very intense light is produced. 

The effect of any artificial light is greatly increased by placing it 
in the focus of a parabolic reflector* 

Autifioial Paiioiimbnt. If a sheet of blotting-paper is im- 
mersed for a second or two m a mixture of % parts sulphuric aeul 
and 1 part water, and thou rinsed in several changes ol water, nil 
extraordinary change is produced in it, apparently without altering 
its ohemical composition. It becomes tough, strong, semi-trans- 
parent, and very difficult to tear, even when wet \ resembling in 
appearance common parchment, and possessing many of its proper- 
ties. When dry it contracts and becomes brittle find easily cracked. 
If a piece of calico or linen is submitted to the same treatment, it is 
similarly acted on and rendered waterproof, and semi-transparent 



28 


ASP 


AZO 


while wet. On drying, however, it contracts and cracks like the 
"blotting-paper , 

Artificial parchment lias been used with some success in making 
a pyroxyline which is said to give a fluid and good collodion. No 
other use has yet been made of it in photography. 

AsniAi/nm, This is an indurated bitumen, found in Judea, the 
"West Indies, South America, and other places. It varies in quality, 
but may be purified by boiling at in water, when the pure asphalt 
melts and floats upon the surface, while the impurities subside. It 
is the basis of most black varnishes, being dissolved in naphtha, 
turpentine, &e., with oil, gutta perchn, india-rubber, &c., to give it 
toughness. See ft Varnish,” 

Astjio-piiotogjiafhy, A convenient name for the application of 
photography to the delineation of solar spots, the moon’s disc, the 
planets and constellations. 

Atom. This word is applied by those who adopt tho atomic 
theory, to tlie minute ultimate particles beyond which they suppose 
matter cannot be divided. In chemistry it is often synonym on a 
with " chemical equivalent,” q. v t 

Atomic Theouy. The theory which supposes all bodies to bo 
composed of indivisible particles, every substance being an aggregate 
of atoms all of the same form mul weight. 

Atjeate qf Ammonia, This may be formed if ammonia is 
added to a strong solution of chloride of gold, with a view to neu- 
tralize the acid. It is fulminating gold, and must bo dealt with 
cautiously, 

Avoihfupois Wei oiit. See "Tables of Weights and Mea- 
sures ” at the end of the volume. 

Axis. A lino with respect to which along or piece of apparatus 
has its parts, symmetrically situated. 

Azotates , Tho Trench name for nitrates, 

Azote, Nitrogen. 

Azotic Aom, Nitric Acid, 


Background. In taking portraits, it is generally necessary to 
place a background bclvhul the sitter. This is made by stole lung n 
sheet of canvas, previously wetted, on a deal frame, and painting it 
of an appropriate colour in distemper. The canvas should be n 
one piece, mid not less than eight feet smiare. When nailed on to 
the edges of the frame in a wet state, it contracts on diying, and 
becomes perfectly flat and tight. The water m whmh it is wotted 
should be strongly sized: it will then bo ready for painting on, u lien 
dry. Oil colour is objectionable, from its imparting a glaze to the 
surface. The colour should be .portooUy «nd 
neutral tint, made by mixing black, white, and ml, in the piopoi 
tion which is thought most desirable. As a general rule, the back- 
ground should be a shade darker than the middle tints of the picture, 
but in vignetted portraits it may be a shade lighter. Ashad - 
background is a great improvement to a portrait .wlieii jiuheiously 

done, 


Sff that few ^(essional 

portraitists have attempted it, ns a rale. Tainted backgrounds in 
nnrma of fliRfjint seonarv. bits of balustrade, columns, curtains, 
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&o., are introduced, are. decidedly in bad taste. A very bghtlmck- 
ground is also in general an oftence against good taste, particulnil} 
when the figure is very dark, and the outline hard and- sharp* 

Barium. A metal : used only in combination with chlorine, &c. 

Barium, Chloride or, Iodide or &c. See “ Chloride,” &o. 

Baryta. The protoxide of barium. This oxide is precipitated 
from its solutions by many organic matters, forming either neutral 
or basic organic salts. These exist, in combination with similar 
salts of silver, in the presence of chloride and mtrato of silver, in 
many printing formula!, mul modify the action oitlio actinic ray, 
and the nature of tlio reduced substance. Hence the colour ot the 
photograph is different, according as the salt Inst used was one of 
barium or some other metal, Barium appears to lmvo considerable 
colorific power, mid therefore chloride of barium is olteu recoin- 
mended aa superior to chloride ol sodium in the salting ol papoi* 

Baryta, Acetate of, Albuminate of, &c, Sec “ Acetate, ” &o. 


Barytes. Synonymous with baryta, but not equally correct. 

Base and Basic. In chemistry, that element of a compound 
which most resembles hydrogen, midis most unlike oxygenous 
chemical and electro-chemical relations, is called the base, and in 
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substances composed of two simpler compounds, tlmt compound 
winch is like hydrogen is still the base,, In electrolysis* the base 
travels to tlie cathode or negative metal, and is tlierefovo called 
electro-positive ; while the acid or other body with which the base 
was combined, goes to the anode or positive pole, mid is called 
electro -negative. The base travels in the direction of the. electric 

cur rent, and the acid against the current, The smne relation 
appears to exist between these anions and cufchions, in netino . oi’ 
photo-chemistry ; for bases are eminently favourable . to a clinics 
action* while acids arc strongly opposed to it. Alkalis are very 
strongly basic, and exert a remarkable power as accelerators, while 
acids arc strongly retarclativo. Of compounds in which the acid 
and base completely neutralize each other, the notion upon bodies 
undergoing ncti nolysis is neutral also j hence nitrate of potassa may 
exists in the nitrate of silver solutions in considerable quantity, ami 
yet give no indication of its presence, When a compound not 
neutral, contains both acid and base, it is said to be acid or basics 
according as the acid ox basic element is in excess, and retards or 
accelerates as a pure acid or alkali would do. These facts have not 
been attended to sufficiently, and lienee the discordant opinions of 
different photographers respecting the useful or injurious properties 
of the same substance, It should be carefully noted that every 
compound, whose effects are to he tried, is strictly neutral, or allow- 
ances made for its want of neutrality. 

Basic Nfiiute of Silvbu. Nitrite of silver is a neutral 
compound of nitrous acid and oxide of silver ; but when the oxide of 
silver is in greater quantity than is required to neutralize the acid, 
tho salt becomes basic, is alkaline to test paper, and nets as mi nVknli 
in N. S, solutions. Eused nitrate of silver often contains this nitrile. 
It then is so strongly acted on by developers, as to give a picture 
quickly with a weaker developer than would otherwise bo necessary \ 
for gallie acid will develope collodion with its assistance, and with the 
ordinary pyrogatlio the picture is formed instantly, and with grail 
force, Crystallized nitrite of silver is sometimes acid, and acts in nil 
opposite manner. Basic salts of lead are sometimes added to nitrate 
of silver solutions, with the view of forming this basic compound of 
silver. Its efl'eot in giving intensity to the imago is not always 
observed, but ia most apparent in those cases where there is a com- 
plete absence of those organic or other matters which usually have u 
like influence. 

Basic Oxides. Some compounds of oxygen with bodies., have 
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nciil properties, and others are neutral, but the protoxides of thu 
metals, and some others, are more or less basic. Water is a neutral 
oxide of hydrogen. 

33 a sic Pehsulpiiate of In on. . The red powder which is gra- 
dually deposited in solutions of the protosulplmte used asadevelnprr 
is a basic persulphate; that is, it contains sulphuric acid mitt 
peroxide of iron in neutralizing proportions, together with peroxide 
in addition, Now, as the solution was originally without excess nf 
sulphuric acid, it follows that as more of the base has precipitated 
in this red powder than of the acid, the solution after this decompusit it u i 
must contain too much acid. This is the reason of its being weaker 
than at first, and if you neutralize the acid its energy will I nr 
restored. 


Eatii. This name is given to any photographical solution, in 
which plates or papers are immersed, or on which they are floated in 
any process. It is also given to the vessels in which such solution* 
are contained, The principal baths are nitrate of silver, the fixing, 
the toning, and the washing baths, and are treated in their order. 
The vessels have been constructed of various forms, horizontal mu! 
vertical, and of various subtances, glass, porcelain, gutta perelm, kv 
The porcelain baths are not made of material suitable for resisting 
the action of the chemicals, or they would be Uiebcst, because limy 
arc opaque, and are easily procured of any size. Gutta povclm U 
most generally in use, but it is apt to communicate and to receive 
impurities, (Hass, if it could be cast of the required forum mut 
sizes, is undoubtedly to be preferred to anything else, notwit h* 
standing its brittleness. The cemented glass vessels come to pi wsil 

Batii. Aceto-nitrato bath, fixing bath, &c. See u Accto-nUmtu M 

Bkaufoy's Acetic Acid. Commercial acetic acid, sold by 
druggists under that name. It should be of the same strength of 
the strongest acid of the London Pharmacopoeia. 

Bellows Camf/iia. See " Cameras.” 

Benzine. Another name of “benzole,” q> v, 

Benzoate of Silyeii. Ag 0 C u II 0 3 . When formed by 
double decomposition, this is a white curdy precipitate. It di^ 
solves in boiling water, and falls in crystalline scales as the solution 
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cools, Like other organic salts of silver, it becomes brown wilder 
the nctioLi of light, and may he used as the basis of a printing- 
process. 

Benzoic Acid, Obtained from benzoin by sublimation or by 
neutralizing 1 tlie acid winch exists ready formed in the benzoin with 
alkalis \ it occurs as aciculnr crystals, or a white crystalline mass, 
Liebig found bitter-almond oil having the composition C i4) 11 0 0 2 to 
bo converted by oxiilizenient in the nir into benzoic acid and water, 
which was combined with the acid. He therefore assumed the oil 
to be a hydvwret of ft. compound radical, which lie termed Benzoyl o 
or Benzulo Cu H* O a . This, taking another atom of oxygen, 
became benzoic acid, while the hydrogen, taking another atom* 
became water, This acid is decomposed by chlorine in the sun 8 
rays. Of the 5 atoms of hydrogen which the acid contains, three 
pan he successively replaced by chlorine, giving rise to three now 
acids, which so closely resemble each other that they can only bo 
distinguished by destructive analysis. 

Benzole. This must not be confounded with benzoyle or bon- 
aulo. It is n limpid, colourless licpiid, S. Gr, 86, and is obtained hy 
decomposing benzoic aoicl by slaked lime. Its composition is Cm 
H flJ mid when acted on by the sun's rays in the presence of chlovinu, 
it takes 0 atoms of chlorine, becoming a crystalline solid with the* 
formula C a3 H 01 . Its use in photography is as a solvent of bitu- 
men in Niepce- a processes, and as a solvent of certain gums iov milk- 
ing a clem* varnish, Bee “ Varnish,” 

BnuiriN 'Wake, u This is a kind of pottery marked with n blue 
stamp, and of such a quality us to resist the action of nitrate ol 
silver, oven when fused in it Ordinary ware will not do for this 
purpose, and tho porcelain dishes used in photography arc altogether 
very .inferior, 

Br, prefix. See "Nomenclature.” ,= *. . ; . . . . 

Bio Aim on ate op Soda., NaO, 2 C0 3 , HO,, The salt called by 
this name in commerce is often a sequienrbonate, Both are used to 
form with citric acid, citrate of soda ; and tliis^toi produce citrnto 
of silver in printing, q, v. The bicarbonate is so called, becuuau it 
contains 2 atoms of carbonic acid to due of soda, 

Bioiiloiiibe op Mniicmitv, Hg 0J 3 . Commonly called 
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“corrosive sublimate,” and formed fclms : — albs, of mercury are 
boiled with 30 o z, of sulphuric add to dryness; it is then rubbed 
to powder with Albs, of chloride of sodium, and the mixture exposed 
in a proper vessel to a red heat. Corrosive sublimate rises and sul- 
phate of soda remains. A solution of this in water or ether is 
decomposed by light ; one atom of the chlorine becomes hydrochloric 
acid, and chloride of mercury or calomel is deposited, being inso- 
luble. The solution itself is also of use in photography. A process 
for whitening collodion positives (winch see) has been contrived with 
its assistance ; and either alone or with other salts it will deepen the 
tone of a positive to a degree sufficient to allow of its use as a nega- 
tive, Similar reactions accompany its employment ,on paper 
positives; for the picture is first whitened, and then cither reap- 
pears of itself, or is reproduced by ammonia or other solvents of 
chloride of silver. By this process collodion pictures are deepened 
but paper ones arc weakened, and botli these oil acts have been taken 
advantage of. In the processes for photographing the solar spec- 
trum, a suboliloride of silver is always had recourse to ; one 
means of producing which is the immersion of a silver plate in the 
aqueous solution of this salt, Its whitening power on reduced silver 
may be uscfidly applied to decolorizing stains on the hands or linen 
and to removing the' yellow colour of the whites in ovor-toned 
positive prints. 

Bichloride of Platinum. Pt. Cl*. This perehlprido of 
platinum is formed by dissolving the metal in intro-hydrochloric 
acid, and evaporating to dryness. The dark brown residue forms a 
deep yellow solution in water, which, when quite neutral, and added 
to lime water, gives a copious white precipitate in the sun's rays. 
It has been proposed to determine by the weight of this the actinic 
power of the light at the time. The aqueous solution has been tried 
as an etching liquid in engraving photographs on steel plates ; and 
as a toning agent for paper positives instcacf of chloride of gold. 

Bichromate of Potassa. KO, 2 Or O fl . This salt is largely 
manufactured for calico-printers, Its solution should not be brought 
into contact with the skin, as it sometimes causes sores difficult to 
heal, Ono ounce in ten of cold water forms a saturated solution* 
it is muoh more soluble in hot water, It easily gives up ono atom 
of oxygen to deoxidizing bodies, becoming neutral olmhnato and 
binoxule of chromium. The binoxido has a tendency to bo reduced 
still further to sesnuioxido, When the chromic acid is set free from 
the potassa by sulphuric acid, it becomes a strong oxidizer, by the 
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facility with. which it parts with oxygen; ( oncl sucli a mixture of 
bichromate and sulphuric acid will deter mine whether a print has 
been toned with gold or sulphur, by the greater resistance which 
gold offers to its oxidizing influence. Light will also act upon the 
bichromate iti the presence of organic matter, and precipitate msolti* 
blc oxide of chromium in combination with that matter, this 
property has been taken advantage of as the basis of several photo- 
graphic processes, mid the chemical action is strictly analogous to 
that of the use of nitrate of silver alone on paper. A visible imago 
is impressed on the paper, on which reduced silver and other metal a 
(iron, &o.) mnv be afterwards precipitated by suitable developing 
solutions. When proto sulphate of iron and gallic acid are employed, 
the picture, or its chemical composition, resembles writing ink* I ho 
iron and other metallic solutions are sometimes presented, with the 
bichromate in the paper, to the action of light, and the variety of 
modifications appeai '3 to be infinite. The insoluble compounds of 
chromium, formed by light, and the action of the light itself, have 
both been used in the art of dyeing, the chromium forming a 
mordant on the textile fabric, in parts exposed to light through a 
perforated pattern, on which mordant the colours avo subsequently 
applied; or the colours maybe put on with the bichromate, and 
subsequently washed out from the parts not acted on by tho light, 
just as in a similar photographic process on paper. Papers prepared 
with bichromate of potnssa and nitrate of silver have also been 
found to give images varying in colour from red to green, and blue, 
We bolicvej before tlie publication of thctnlbotypo and daguerreotype 
processes, if not before that of Niepce’s, fixed pictures wove taken by 
t Mn 3Iongp}.J?onton 3 :% means of this salt, and tho process published, 
See ^ Prhititigv ’y; '- -p h- y: " 

* ■ Bioqnoayu. See “Lens” 

Biconvex. See " Lens,” 

Bin* prefix. See “Nomenclature” 

Binootcah Vision. Vision, when both eyes are employed. 
The term is used in contradistinction to monocular vision, in 
which only one eye is employed# : . > 

The effects produced by binocular vision ate Very remarkable. Tho 
subject will be found discussed at somo length in tho arlicla 
“ vision,” £. v 4 •; 


Binocular Perspective Portraits, This ton lias been 
applied to photographic portraits produced in a camera which is 
made to revolve in a horizontal pliuic through an angle, its axis 
being always directed' to the same part of tho sitter. It was sup- 
posed that in this way a single portrait could be obtained, which 
would exhibit the same effects of solidity as duplicate pictures viewed 
in the stereoscope, This notion is, however, erroneous, as will be 
found explained in the article on the “ Theory of the Stereoscope,” 

Binoxide of Nitrogen, N 0 3 . This gaseous compound has 
been recommended on account of its reducing properties, as a useful 
addition to the ordinary developers, with a view to increase their 
energy.^ This is a mistake; when passed into gallic or pyrognllic 
acid it is decomposed, and when it is absorbed by sulphate of iron, 
it acts more as an acid in moderating its energy and whitening the 
deposit, than as an accelerator. Old solutions of sulphate of iron 
which contain it, or arc said to contain it, are not so energetic as 
freshly made ones. Though they give better colour and middle 
tints, they require longer exposure, and nitric acid is moro convenient 
. than the binoxide, and will produce similar effect, 

Bistre Tints, See “Toning ” 

r 

Bisulpiiate of Potass, K 0, 2 S 0 3 . This salt is formed in 
the process for making pyroxyliue with sulphuric acid and nitre, 
and adheres with such force to tho fibres as to require extra good 
washing. As it has an acid reaction, its presence in collodion would 
be injurious, One part of it mixed with 4 parts of sulphate of 
iron has been used ns a , developer. Its acidity is hero the useful 
quality, and citric acid would be still more useful and convenient. 

Bitumen. Mineral pitch or tar, supposed to be formed in the 
earth from the decomposition of vegetable substances, Tho semi- 
fluid sorts arc distinguished as naphtha, rock-oil, petroleum, or 
Barbndoes tar; the solid bitumen is distinguished as asphnltum, 
Jews’ pitch, &c, See “ Asphalt, Photo-engraving, Photo-litho- 
graphy. 

Black Glass, Glass,” 

, Black Japan, See " Japan.” „ , , . . 

Black Sensitive Paper, Papers Imv0 boon prepared witl; certain 

D 2 
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black chemical compounds, and also with mere mixtures of a black 
or very dark colour, and sensitive to actinic impressions. In some 
the lights are bleached into existence by the light itself; in others 
they- are developed by soino solvent or chemical process afterwards, 
They may be used for the production of either positives or negatives. 

Black Tone of Prints. See " Toning.” 

Blaok Varnish, See “Varnish.” 

Blacking for the Inside of Cameras, &c. Of all things 
which have been tried for covering the inside of lens tubes, cameras, 
and oilier pieces of apparatus, nothing has been found so suitublo ns 
black cotton velvet. Tubes arc sometimes blackened by a solution 
of bichloride of platinum in water, which precipitates platinum as a 
smooth black layer over the metal on which it is brushed. Some- 
times bone black or ivory black is ground up with water, and n 
little gliite to a 'proper consistence, and applied ns water colour to 
the surface. - But both tlie colour and texture of black velvet arc 
infinitely superior for this purpose to either platinum or charcoal ; 
the pile of the velvet acting os so many little wells, into which the 
light enters mid is lost. Nothing takes a longer exposure than this, 
if it be desired to photograph it. 

’■ .Bleaching. Light has a very powerful effect in bleaching 
linens, ; wOoIlCn, and other fabrics from which the colour is capable 
of being 'di : S(jlto^ed;Uhough its effects in this way lmvc not received 
th o n ttCntio h ; .wlnqii ' they demand, The action of light 1ms often 
been described As a deoxidizing action, but this is a very loose and 
incorrect statement of ; .faqtsi •- There is ho doubt that its effects on 
some, bodies; ' are thus correctly described, but it is equally certain 
iKat it exerts oii^bfcher bodies die powers of an oxidizer; the oxygen 
which it removes from one class of substances it causes to combine 
with another olrt||; r Its effects, for instance," on organio compounds, 
are inatiy pf ^ but ate of an opposite char actor on 
most or gahio ! ipa tfeiE ;? N ascent oxygen is found in chemical opera- 
tions to lmve a powerful bleaching influenco, and it is probable that 
in those cases where light is applied as a bleaching agent, its 
specific action is to ozonify the oxygen of the air in contact with tlio 
coloured material, and thereby riiuse it to unite with and destroy 
tho dye. Chlorine and some of to compounds, are strong bleachers, 
but it is found that they are nearly or quite inert if no moisture is 
priseht : the chloride decomposes the water, uniting with its hydro- 



BLI 


37 


gen to form hydrochloric acid, and liberating oxygen, which is the 
real bleaching element, Now, the decomposition of water by chlo- 
rine in the aim’s light lies at the foundation of photography, and 
lienee the superior efficacy of chlorine and light together over chlo- 
rine alone. In many cases the chlorine itself is combined with 
organic matter by the sun’s power, just ns oxygen is \ and it should 
be remembered that chlorine, bromine, iodine, and oxygon are, as to 
their electro-chemical and nctino-cheinical properties, bodies of the 
same class. If light is a deoxidizer, it is also a deodizer and dc- 
chloridizcr, and if under certain conditions light becomes on oxidizer, 
it may also in analogous cases become an iodizer. Thus, in photo** 
grapliy we not only reduce iodide of silver, but wo also, by changing 
the conditions, form it. Amongst “ Miscellaneous Processes ” will 
be found some whore reduced and blackened silver salts are again 
compounded with chlorine, &c., and blenched, That effect, which 
lias been called the reverse action of light, where the usual positive 
and negative effects are reversed, is probably an analogous chemical 
change. The substances used in the arts in bleaching photographic 
ancl other papers, and otherwise preparing them for the market, are 
often injurious j this fact should be attended to, and at the samo 
time photographers will do a kindness to bleachers, dyers, and 
others, if they can make their art practically influential in the arts in 
general, 

Blistering. Blistering of the film is a defect which sometimes 
occurs in albumen processes on glass. It happens on spots where the 
albumen does not adhere tightly to the glass. The albumen film, like 
every other film which is capable of imbibing moisture, expands on 
being wetted, Now should any part of the film be non-adherent to 
the glass while the surrounding part adheres tightly, the non -adher- 
ing part will expand on being welled, and raise itself into a blister. 
The proper remedy for this defect appears to be, first, to clean the 
glass with ammonia or soda instead of alcohol or nitric ackl; and 
secondly, to add a little ammonia to the albumen* The reason of 
this will be evident from the following considerations* Albumen is 
a sticky substance, and will adhere to glass like any other sticky 
substance, provided its surface next the glass be not coagulated, 
Should, therefore, any trace of nitric acid or alcohol remain pp tlie 
glass, it would bo likely to coagulate^ the albumen, and ronder the 
film non-adherent in those parts, while tho presence of an alkali, 
either in the glass or the albumen would tend to j|revent congela- 
tion, and the albumen would adhere to the glass .when dry, in the 
same way as any other sticky .varnish, ,, ^ur nji albumen processes 
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on glass, the nitrate lintli is strongly acid, and therefore an alkali 
may he added to tlie nlbiimoiv^vitli perfect safety, 

The cases of bUateriiig which occur in the albumcniml collodion 
process on glass may be traced to the same caiise. The him of 
collodion is not sufficiently adheront to the glass in those parts where 
blistering occurs, to prevent the swelling of the albumen from 
forming a blister. In this process the collodion film should be as 
porous and adhesive as is consistent with the fulfilment of .other 
conditions ; the nitrate bath in which the collodion is excited should 
he either neutral or slightly alkaline, and the excess of nitrate of 
silver should he thoroughly washed out of the collodion film. 

Blotting Pxitoit, See Ci Faltering Paper.” 

Blue Glass. The question whether blue or white glass is the best 
foivdhc portrait-room, has been frequently discussed. Blue glass 
increases tb0 time of exposure more or less, according to the depth 
and^lmd^' :, ;pf colour, but not to such an extent ns to constitute a 
j) raoticail objection to its use. On the other hand, it acts beneficially 
m ipodify^ig ,the glaro of light which is sometimes injudiciously 
admitted mt° the glass room, and in this way relieves the oyc of the 
sitter^ from a painful annoyance, which causes an unplenscnt ex- 
pression, Blue glass stained with cobalt is said to be very perm a- 
White glass containing' manganese is acted on by 
light, and bocoincs of a reddish tint, which is very objectionable. 
When the glass room has a good aspect, and collodion positives only 
arc required to ho taken in it, glass slightly tinted with blue may be 
very advaitfcngebu sly employed. 

Blub Meniscus*# It: lias been proposed to use a blue meniscus 
instead of for taking views, partly on the ground of 

cconofoy, and partly because it was believed that a bettor picture 
miglit be produced, But thesq supposed advantages of n blue lens 
have not ^yet been; demonstrated praoticallyq on the contrary, a blue 
lens appears to frrtve ^ .tlie disadvantage of increasing tho* timo of 
exposm^a^^ hii, ih^hrior picturo to that produced by 

an nchrbniatic lens. Tins might have been expected; for an noliro- 
matic lens' npt only combines two of the coloured; foci, but com- 
presses together, so to speak, all the other coloured foci, some of 
iv Inch are more or less actinic; while a blue lens merely stops 
certain coloured rays from passing through it, but leaves the foci 
otiose wbioli^p pass Jlirough very wiclely separated, It’SceniB 
impossible to obtain a satisfactory picture with either a colomlcsB or 
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Blue meniscus, in consequence of their haying no single actinic focus 
in which the principal actinic rays arc collected, Besides this objec- 
tion, no single lens can have its spherical aberration diminished or 
corrected when its focal length and the radius of its anterior surface 
are given quantities j as happens in the caso of the landscape lens. 

Bum Bays. See “ Spectrum,” 


Body. This term is applied to sub stances, in allusion to the 
quantity of stuff or substance which they contain; in meaning it 
is opposed to thinness, weakness, transparency, and Him si ness. 
Hence we have papers without body and with body ; body colour in 
opposition to transparent 'colours ; and photographs or pictures with 
no body, in opposition to those which have plenty of reduced 
material and of vigour. Beside the stavcli or glue sifting, inorganic 
substances, as china, clay, &c. arc often added to papers to give to 
them body; for their effects in photography, m "Paper” The 
amount o i body in a collodion film is also a matter of importance. 

Bobaoio Acid. B 0 3 . This acid has been used in the propor- 
tion of 10 grains to the ounce of sulphate of iron developer, instead 
of acetic or nitric, and' that to produce negatives on collodion. It 
has also been employed so to modify the dark sub chloride of silver, 
which is impressible by the solar spectrum in such a way as to give 
the prismatic colours, that its power of rendering the green xayB is much 
increased. Tins application was suggested by the quality it has of 
producing a very peculiar green colour in the ilamo of alcohol. 

Equate of Lead. Pb 0 B O iV Has boon tried ns a basis in 
paper on which nitrate of silver was applied, but without apparent 
effect on the reduction of the nitrate in the light. 


Borate of Silver. Ag 0, B O a . Formed in paper by applica- 
tions of borate of soda (borax) and nitrate of silver, and capable of 
being printed on, < 

Breadth, This term is used by artist’s to denote tlie proper 
balance and relative value that should exist between the lights and 
shades of a picture. It is used in contradistinction to the term 
" spottincss ” of effect — *a fault which uiny bo illustrated by referring 
to the appearance of the squares of n chess-board, • 

Bromate of Potassa, K. 0, Br 0 3 , $ A^fanpuvity occurring in 



nnd e » 9il y inverted 

alunSn i,v7 i ll<D “ rNI ^ r - , 0b “ b y dissolving gelatinous 
uaed Wnlln/in obl ' olm , c 1 acl d’ nnd evaporating to dryness j and when 
Uoiuon leaembles the corresponding ammonium compound 

tho 33 ™®*- ° F ,A MM0 * tWM < N ll i Bl - This has been used in 
tn fl?n 1 tl0n ° f b , r »™ded collodion, in the proportion of 4 grains 
fi x:;™ 1 *»*»•? S«fa N. s. bath/ and has been Ll to 
nwl ty ° f &vmg fin ,ntense i,na 8 c ) even in feeble light, 

the iodidr/f^'n ni& greon8 ,f int * ,f llowa with more correctness than 
mSfSa <£ 1 ?^ bQ d — od " Bromide of 

foleHtr^r i A ^ BN 10 ;. As - Br *‘ This is a ter-bromide, nnd is 
adSts noil y r^ t ie notl<m of bromino 011 hi'aenio. It has been 
ln TT’ nnd ns an accelerator, but it is 
very impiobnblo that it can be both. In the collodion film it will 

noid fedmronn ^ v* 0 ° TIT ! nt * 0!l °f hydriodio acid and nrseiiious 

ff ? nd t* h f aocele «“i»g power, if any, mil bo 

smioHm/s n ! 0U3 n0ld ? which wUl favour the development, for it 
soniotinios lins- even an alkaline reaction. 


Bromide 0? Cadmium. Cd. Br. Occurs in aciculav crvstnls 
"ft isf ?T d By mixing bromine and filings ef 
aublSMffilS- ' • #< S| Jul « crystals contain water, but when 
r.’.d , 1 , > it condenses m the anhydrous pearly scales. It is pre- 

°- 1,e ^ bl 'r'^ 9 ’ for ***■»• reasons osVo 

corresponding iodides, viz.,^s stability, solubility, and purity. 
1 w£wt/- 0a wium. Cn. Br. Obtained by digesting 

|h..» i„ wmiS “ (ioT'b rinifc'S ^ 


nupqcriiif^in^' w< - • • ■ AU ^ avjuio ana aou- 

It is not improve with ago. 

^ 13 not so e:ppa>a$; bromide of ^nths-ainm ^ 


r.' wu ' ■ w-.uupruve wiui ago. 
unnera for ^ r ; p^onng sensitive 

and keens the : n^ei‘'4i : Tr° *v if 0 °J brined -is' deliquescent, 

ration ^ ^ ft^d therefore more urnne tn /Wrmn- 


iPlffiB f if : 1 ¥ . ; ,s/ * 1$ ueuquescon &, 

• / 1 mens , and therefore more prone to detcrio- 

iiitoMiDK oi: Gold, An, Bv g . Aqueous bromine dissolves gold 
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and forms a dark grey bromide. This has been added to collodion 
containing no iodide, and treated in the usual way. The film thus 
prepared would contain nuro -bromide of silver, and mis found to 
be instantaneously impressed, but apt to fog completely over the 
plate. 


Bn on id is of Iodine. Crystals of iodine absorb bromine, and 
form first a solid compound of one atom of each element, but after- 
wards become liquid, when the compound contains two atoms of bro- 
mine to one of iodine. This compound is soluble in water, and the 
solution is employed as an accelerator in the daguerreotype process. 


Bromide of Iron, Jfe. Br. Used in collodion, but, to be use- 
ful, must be used in its pure state, and soon after mixing, as it 
rapidly decomposes the collodion, Nor must the sensitive plate 
be kept long before development, since, the nitrate of iron, which it 
then contains, would produce irregular action. If carefully em- 
ployed, the bromide of iron assists development sufficiently to make 
a very sensitive surface. 


Bromide of Lime, Tins, ini consequence of its solidity and 
anhydrous condition, is thq-inost convenient accelerator in the 
daguerreotype process, It neither gives off aqueous vapour to be 
condensed on tlie plate, nor is so awkward to manipulate ns the 
liquid accelerators. In forming it, the bromine is placed in a 
capsule a little above good hydrate of lime in a closo flask. It is 
necessary to keep the whole as cool as possible, or more or less 
bromide of calcium will be formed, which would he useless, The 
bromide of lime is of a beautiful scarlet colour, the calcium salt 
white. If much heat occurs, the whole of the bromine may go to 
form this white substance. . The proper compound is an oxi-bromide, 
easily giving off the one atom of bromine and becoming oxide; tlie 
other gives up no bromine except to strong acids. 


Bromide of Magnesium. Mg. Br. A salt occurring iiv sea 
water, and the source of bromine. 

v./ .. !. ;r if 1 : 


Bromide of Mercury, Has been r^coi 
but the protobromido is insoluble. And tho; 
two atoms of bromine, would liberate nitvi 
and film, and therefore produce a very insohsi 

Bromide of Niokel. Ni, Br.'1^ 



t.fovcpWipn, 

r jS,S. bath 
ile film, 

a whitish 



colour. It becomes oxidized by the nir when in solution, mid turns 
red. It -is not so good ns the pane alkaline bromide for photo- 
graphic purposes. 

Bhomide of Potassium. K, Bi\ Wien pure, this is the most 
convenient bromide to select, when a sensitive surface containing 
bromide of silver is to be formed by double decomposition, Its 
usual impurities are carbonate of potnssa and chloride of potassium, 
derived from the carbonate used in its manufacture. The first of 
these, from its alkaline nature, will be injurious if in great excess; 
but it is easy to get rid of it by adding bromine to the aqueous 
solution of the bromide, until a little colour is produced, and after- 
wards evaporating and fusing. Bromide of potassium lias been of 
sorvice on some occasions, in partially fixing negative and positive 
proofs, which it does by forming, with the unreduced and insoluble 
silver salt, a soluble double »salt of silver and potassium.. Other 
bromides, and many iodides, chlorides, and cyanides, act in the 
same way, mid oven nitrate of silver. Theso double salts arc all 
partially decoiiiposed by the smallest dilution of their concentrated 
solutions with re precipitation of the insoluble silver salt, and their 
solvent power increases r wonderfully with their degree of concentra- 
tion- They must, consequently, he used in large quantities, when 
water is to be afterwards freely used in their removal. Hypo- 
sulpliito of soda comes under the same rule, ancl cannot be advan- 
lmd recourse to except this law be rein c inhered. The 
principal use of this and the oUior; briinides: ; (see (i Bromide ”), in 
photography, has been, in tlio coUoclioh and paper processes, to 
foim a mixture of bromide^ 1 of silyM with ioctide in the sensitivo 
surfaces > and it has been tacftskmaUy; 1 : employed alone, without 
miy iodldev^fffl'Sr^tlie advantages sought for m this mixture, m 
“Bromide' of Silver/'. in theifoxt article. 

BhoMtDE o* SiLvnn, A gi Br. An insoluble salt of silver, of 
n yellowish colour, and thrown down whesnovor brethifre in solution, 
or any soluble bromide/ is added to nitrate of silver. It is solublo 
in concentrated, solutions of nitrate of silver, and of various iodides, 
bromides, and analogous salts, and to a very minute extent in their 
dilute solutions, like other insoluble silver salts, it becomes darker 
in colour in tljff Surf|i ligKV-when nitrate of silver, or other soluble 
suit of thut metal, is present } ancl, like them, it is capable of roc-civ- 
mg a. -ligjijby capable of development. When 

mixed with iodide of silvoy, it has been supposed by some to givo 
gv^ater sonsitLyeiiess, tb^rhoi^eiase the density of vthc image, and to 
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produce a better rendering of objects winch give off green rays. 
All these points have been disputed by others, and the opinions ns 
to the accelerating, intensifying, and colour-rendering power of this 
substance are very discordant. The difference of sentiment in per- 
sons who lmvc tried pictures with and without it, arises from want 
of proper care in the conducting of the experiments, and especially 
from want of observation ns to the purity and neutrality of the 
solutions employed, and as to the modifying effects of organic 
matter of different hinds. Nor is any mistake more common than 
to say one process is more sensitive than another, merely because, 
with the same exposure to light, that one has given a stronger or 
blacker colour in the shadows than the other. Tins difference may 
exist, and yet the weaker picture may have been more completely 
impressed by the actinic influence ; for the true test of sensitiveness 
is the complete reproduction of the detail in the darkest shadows, 
and pot the vigour of the blacks themselves. When chloride, bromide, 
and iodide of silver are precipitated in a pure slate from nitrate of 
silver in excess, and exposed to light, the chloride is the first to 
appear discoloured, next the bromide, and lastly the iodide, Tmd when 
organic niattor is present, the discoloration of all is move decided, 
and the difference between thoiU ia still more marked than before. 
There is much less difference#et\veen the iodide and bromide, than 
between either and the chloride. When they are acted on by a 
developer in the presence of organic matter, it is still found that such 
matter has more effect in the coloration of chloride than of either 
of the others, and that there is still a difference between the bromide 
and iodide. But as to their impressibility by light, for the produc- 
tion of a non-appavent imago, the order of these three, in similar 
neutral condition, is reversed, for the iodide is most quickly impressed \ 
though, in the process of development, the organic matter lias less 
power of colouring and giving vigour to tlm imago which it has 
received, than in the case of the bromide, and a fortiori of the 
chloride. In cases, therefore, whero organic matter is present, to 
affect the result, the addition of bromide, and still more of chloride 
of ailveiy in small quantity, will give greater strength to fcho imago j 
but, at the same time, the sensitiveness is also decreased in a slight 
degree, But where organic matter does not interfere to a perceptible 
extent, as in some collodion processes, no improvement will bd pro- 
duced in the sensitiveness of the film, and but little 'additiQhnlihton- 
sity given to the picture, by the use of bromides in tlf^fP^pnfatioii, 
The greater sensitiveness to green rays wliich hfoimctd # silvcr 
was for a long time thought to enj py; ' wn'0 much 

yccommondcd in the photographing^ ;i f61id]g6i- Jpilw in ordinary 



practice found to exist* The coloured rays, to which iodide of 
silver ,13 not sensitive, but which affect bromide, arc a very incon- 
aiciexftblG portion of those which are reflected hv green objects in 
daylight* and scarcely affect the result, But as they exist to a 
greater proportional degree in artificial light of various kinds, the 
admixture of bromule of silver .will, when they constitute the illumb 
nutmg medium, be found beneficial. 

In thus recommending the use of iodide of silver alone in general 
operations, we speak only of average eases; for there may occur 
opportunities where the properties of bromide mid chloride of silver 
may be advantageously had recourse to; and different kinds of 
organic matter introduced into the formula;, will no doubt produce 
corresponding modifications in the results, It is not impossible that 
bromide of silver may also, by its lengthening the time of exposure, 
sometimes usefully affect the image imprinted on the iodide with 

wluoli.ifc is combined, . 


Na, Br, A salt very closely resembling 


Biiomidu of Sodium. 
the bromide of potassium. 

Bhomikg OF ZiNO. Zn. Ur. M formed by passing bromine 

PmmVT w? tecl ° fused heat, and is very deliquescent. 
Irom its slightly neid properties it soon nets upon collodion. 

snlST 8 ' The most useful salts pf tlus clnss liuvo been 
specified; above. In the selection of the most suitable for the purpose 
^ P nlcl specially, 1st, to their freedom 

SS ’ll 01 *!, 1 stability in crystals and 

m than piopei selutiouB ; 3 rd, to tho; nature of tlio nitrate which 

, ' c .v produce m the X. 8. bath ; 4 th, to* their degree of solubility 

^ 1l0y m employed in collodion. The 
biomides of .-the metnls cochiumn, zinc, &u., arc eenernllv the nnrest 
^most^ic aalt^^hose of the 

moie apt to contain alkaline matters. Bromide of potassium is not 

tT f£ ‘° fii m e * ll . er . mid 1 a } cohol > M therefore in collodion is opt 
to be nartmEv mecimtatfid n . ... .. . 1 
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ft very unstable compound in collodion, is generally to bo avoided. 
Bromide of iron is also prejudicial, from the decomposition which 
the nitrate of iron sets up in the nitrate of silver, on the film and in 
the hath, The choice lies, for most purposes, between the salts of 
potassium mid cadmium. 

• Bromine. (Ityw/ioc a stench). A deep reddish brown liquid 
of a disagreeable odour, In its chemical relations it resembles 
oxygen, but is a less powerful body, and therefore many bromides 
will at common, and still more so at high temperatures, absorb 
oxygen, The displaced bromine then partly unites with the salt, 
•to form bibromidc and oxibromido of a red colour, and partly 
escapes. Its vapour is extremely poisonous ; a single drop of the 
liquid on the beak of a bird, instantly hills it. Its aqueous solution 
is used to give off bromine vapour in the daguerrhotypo process, but 
is not so good for this purpose as the bromide of limo. Bromine 
has been added to collodion, but it lias no advantage over iodine, 
since the effect of both is the same, viz,, to liberate nitric acid in 
the batli and film. 

b . * 4 . 

Bromo-ioeide op mixture of bromide and iodide of 

lime. •'S??, ...» 

Bronze in Photographic Painting, In many processes, 
both of sun-printing and development, the dnvkest parts of the im- 
pression assume after a time an olive green colour, lighter than tlio 
dark brown which immediately preceded it. This lum been called 
bronze, and its production bronzing. It occurs when tho paper is 
rich in silver salts and organic matter, and especially when there is 
abundance of free nitrate and tho exposure is prolonged. With 
• very vigorous negatives to print from, this may be excessive, but 
there are moans of preventing and also of remedying the extreme 
notion. The paper must bo rendered less sensitive, or tho bronzing 
can be removed by chloride of gold and other means, See 
^Printing,” 

Brown Collodion, Gallic Acid, Hyposulphite op Soda, 
Nitrate op Silver, &o, Sqo « Collodion/’ &o, 

Brunswick Black. Por tho composition of this black varnish, 
see “ Varnish.” 

Buckle's Brush. Tho little article which passes by this name 



is mode by pulling out some fine cotton wool by tlio flniroi-H tvhfob 
is then ylneed. in a book formed at the end of ai annc Kl. S 

tr d d T“ ¥»? **> * ««“« gta. SttK % 

a, hfinclle. It mm bo used on albumen or paper surfaces, and i* m 

SSo!w' ,e fto t LT St ! nutllod of applying eh Ul 

l\ > ■■ • l ? solutions, when it is used, remain coiinhiikt m » 

camel £‘ , ftn | d W ni ' e moi ' c ,mifol ' ml y of H» same alrnigtH - 
qninel-him and other brushes are immediately destroyed l.y 

of silver; tbs brush may be hourly renewed. J 

ppm U J£v ? UF f, raB - A b,ld> is used, in the dfigucrriolyim i TO - 
Polishmg- the silver plate, and in tho glass praeesL for 

linnd bS tllG g as y >lat . 0 - In H ie former process, it may be either 
©£*?■» The hand-foff is made of a , H W 

,I!i? ,,1chc i long flnd five inches wido > having a luuulte 
at one cud, and covered with velveteen, tho fine ribs of wltiHi aw* 

£ IVuZm °o f Uft ' Th ?, buffii n tl,e is a -heel ?n Sm I 

covered 9 with wn^h^’ ‘"“i 9 V° h i8 tho nxi8 uf 

Til 1 i .wash-leather or doqMgm, and turned by tin- tm l 

S£of t h^f llml !^ kept '^i™' fnce t0 f«ce, to pmvwt 
K obrin 5 1 fc fl ° m 1 S f tt ll , lg 011 Uie velvctco »- Tho lumd-lmir uml 

bSh fLfte Pl i i b T a “ 011 tho bl,ck > liku " hMthw 

• Tn‘ „1 ! , g r t ded * nnd ^vered with wnsh-leutlier. 

B*. ? i 1 ' 0 wM i, ,„t into rai ,i,l million In 
; #|^#gia>*oacUo worked hy41^ foot, and the plate held again* 

glo^ on the ™rht'| S ' l‘ e , .«W. operator puts an old kM 

rests the *$! ,uu } d ' t!lke3 t ,e '«mdlo of the buff in the left, 
Sn e o ,T H vl r ° n th n edgp of . a '^ lo > «lnys tho face «r Urn 
L *1 °i k, i v „ e ;y®^ n i putting the fingers bf tho vitrla li«»4 

ZmitfJ! I “r ' '*?!” <* SaCS 


chief * f'y n,b ¥ d, y with a cambrio lumdk«r» 

with tire birff until Tdbljed in every direotfoB 

b.S“.Se J'S'Sn’ 1 f»i»W 

with U» *,» mhc, .tadd mao.ooim«l bo minimi 

,**W* hr 

i i > I U IUSO to glY$: IQUCU U* 
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photographs! by burning them into glass and ceramic ware, Very 
little has yet been done in this direction, ns the silver which forms 
the images of an ordinary photograph turns yellow iu the furnace, 
and photographic processes with other metals which yield good 
colours after toning are at present in an imperfect state. It is 
possible, however, to apply the arts of photo-lithogrnpliy, and photo- 
gal venography, to the purpose of ornamenting ceramic ware, ns 
these processes yield prints in common inks of various colours, which 
may be treated at the potteries iu the ordinary way iu which ink 
patterns are burnt in. ^ . 

It is impossible to attach too much importance to the burning-in! 
processes of photography, since the permanence of a pure photograph 
is more likely to bo scoured in this than in any other way. 

Burnishing- 'Photographs. See “Agate ” and “ Mounting . 11 

Burnt-up. A familiar phrase applied to photographs, when, 
having been very much over-exposed to light, they have a weak 
misty appearance, and a fhtnjt ^oddish colour. This effect is also 
sometimes improperly called-'scjlavlzation. 

"• .-I#";’-. ■ 

Cadmium. This metal in appearance much resembles tin, but in its 
chemical qualities it still more nearly resembles zinc, in the ores of 
which it is found Zinc is the only motnl more electro -positive than 
cadmium, and therefore the only one which will precipitate it from 
its solution in the metallic state. It is a scarce metal. Air and 
moisture scarcoly apt upon it except it is heated, and this quality 
makes it vahiabl^n photography, because its salts in collodion are 
extremely stable, and in tho crystalline stale they have little tendency 
to deliquescence And oxidizoment, 

Cadmium, Bromide or, Iodide op, &o, See “Bromide olj 
Cadmium,” &c. 

Caloium, The metal of which lime is the oxide j but little has! 
been ascertained of its properties by actual experiment. Its com - 1 
pounds with the halogens are generally deliquescent, and prone to 
oxidizoincnt. 

•Ti ' 

Calcium, Bromide ox*. See “Bromides.” 

Calomel. Hg. Cl. Brotochloride of mercury,. This salt is 
formed in the collodion positive process, when biqMorido of mercury 



- IL S > P ° U l'f d 0V f' the P 10fcuTe> Aramonincal gas blackens it, 
nm™™\ T es 1 10 C . 0 0U1 ' J mul onlomel remains unchanged ; liquid 
ZT Recompose sit, and black suboxide of mercury is one of tho 

ienU.m,' ^°T ft eimsts ’ who ta ^ c 100 instead of 200 as the chem- 
ical equivalent of mercury, call this ^-chloride of mercury or llg 2 01, 

trinn A » 0U TU IC , TI !° heat of the speotnun. See " Spec- 

e J, ' f TI,eso roya. which reside principally at and beyond the red 
fj ,f , t j'° spectrum, bear a strong analogy in some of their proper- 
o the luminous and actinic rays. They proceed in straight 
ines, can bo reflected from mirrors, refracted through lenses of rock 
salt, collected into foci, and polarized by various substances. 

A, ft* *? Uhportant agent in photography, in assisting many of 

rrr ' CaCtl °T wKioll , tBkc P kce i “ peculiar notion of 
the calorific rays, when combined with the actinic in the focus of 

t0 be to ° feeble t0 " ffeot tho ^ult. It has boon 
|Ef : t0 ftP”®? 0 mnch as possible the calorific from tlw 
SlimiZlr P ll0 f?sr«phi« leus,*ordcr to reduce or prevent 
iwLd1m n0US act !?. ri } V . KC 1 ra,s * lt ' ,e -‘J no to tile concentration of the 
lays emitted by bodies; but ! as glass has the property of 
i n f,\ to f great extent, the heat rays emitted by terrestrial 
bo^Ues ( bough not from the sun direct), this precaution would 
^gavo any praotwol advantage. Tho effect!. of bent on the 
Y ^Pp lt, y o . oU f™ lcals tisodln photography have not yet boon 
experiment;. As a general r.dc, photogva- 

initv a?, a greatest certainty and unifor- 

mity at a tompmutureipf^aW-fiO 0 

sion i T °T rn!? 5 imAo?, beautiful, ruirfic, an impres- 

Un<k tl'ls bead are included certain processes for producing 

“° to >“ d * «* *•» <4 

nmlmSll™ f *ll e s> «• Mow. lrt. To pm- 

iv brfhj ft*- ■.<* ***** rendered sensitive 

MW •“ft difference between .‘thelvaribus processes wlnnli nm 
•&*^ n under ' ft® term cjdotype, consists in the mode of rendering 
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A sheet of sensitive calotype paper contains a large quantity 
(comparatively speaking-) of iodide of silver, a small quantity of fm« 
nitrate of silver, a small quantity of organic matter, and a sufficient 
quantity of an organic acid to keep the lights of the picture clean 
during the development* 

l't will be seen that in ono of the methods about to be described 
the paper itself contains sufficient organic matter; but it will be 
observed that in tins process the paper undergoes complete immer- 
sion in a strong bath of nitrate of silver. On the other hand, in one 
of the other methods it will be shown Hint when the organic matter 
in the paper 1ms no opportunity of coming into contact with a strong 
bath of nitrate of silver, it becomes necessary to add organic matter 
of an energetic kind to the exciting solution. Bearing these facts 
in mind, the principle of the various calotype processes will be 
clearly understood. 

The calotype processes may be classed under two heads, The first 
class comprises two processes in which the paper is first coated 
with insensitive iodide of silyCfly and then excited by a weak solution 
of acidified gallo*nitrato:6f silver; the second clnss, those processes 
in which the papers fl A. cjodtdcl with an alkaline iodide, and Mn 
excited by immorsibii du a strong bath of nitrate of silver, the excess 
of free nitrate beftjig. subsequently removed by washing, ' Among 
the latter processes, one will be seleotedforirtiuuto description, which 
appears to be, of nil the calotype processes, the simplest in manipula- 
tion and most scientific in principle. In the processes of Class L, 
the paper is iodized with iodide of silver ; in those of Class II., with 
a soluble alkaline iodide. The first kind of iodized paper may, foy 
convenience, he called “ nrgento-iodized ” paper, the second kinil 
simply “ iodized paper. 

Calotype Piiocesses. Class I, 

There are wo methods which come under this liead.-^Iiv the 
first, avgento-iodizod paper is prepared by what is called tUp 
wash;” in the second, by the “ single wash,” In all other rpipoc^f ' 
the two methods are identical^ 7 . i'Hlfi!' 

To argmilo-iodm Lite Taper by the Double ^^.^Pldht' fli^®| 
of the paper on a hath contai^ng 20 grains of nitrate 6f 
the ounce of distilled water * Let it remain a. minute- or 
bath, then hang it up to dry. Next immerse it .in a solution; 
tnining 25 grains of iodide of potassiiqn to , the oimco^of . di$|fl6d 
wnjter. Let it remain a minute or two in: th% solution; the exact 
time depending onzthe kind of paper empl^d^y Squiring to bo 

E 
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aacertniiSecl by experiment. If too short a time is allowed, tlio 
, ^ , 0 °f tli e nitrate of silver is not decomposed, and tlio paper 
(larkolris in the light ; if, on the contrary, too long a time is allowed, 
tlio iodide of potassium in the bath dissolves the iodide of silver in 
the i paper. The time of sojourn in the iodide hath is therefore 
Vfither critical. On removing the paper from the bath, let it drain, 
and then immerse it in a pan of water, in which it must be allowed 
■to soak, the water being changed several times, until tlio whole of 
the free iodide of potassium is removed. This soaking operation is 
rather troublesome, and the texture of the paper is decidedly injured 
by it. Should any excess of iodide of potassium remain in any 
part of the paper, it would , decompose the weak exciting solution 
and produce insensitive iodide of silver, and consequently a white 
patch in the negative. When the paper lias been sufficiently washed, 
hang it up to dry. It is of n yellow primrose colour. When dry, 
it may be kept for use in a portfolio. It is not sensitive to light, ' 

^ the Paper Inj the Single Wash , — Lay the paper 
hoard with a piece of blotting ^ijiger under it, and brush over 
at^ii^'olntinn rinllorl « /Inn 1\1 fc-1 a i 0 j? jodido of 

The best kind 

:: T.v V'-v' a ’’ — *-,»-.*•**. ^ uuum 1 udtli string or 

ppyor i wire, . Apply tho solution copiously both longitudinally mul 
the board, and keeping a .flowing edge. Hang 
fc'ioom having a pure atmosphere, free from 
TOjwiirs, which bleach the reddish tint that the 

paper (bright •vby ViAs-ami't a AViiAn 1 vmMf riniivln n« n»An .I.... 


in lumae oi potassium wmen it contains. 
l\vo or more papers should not be soaked in the same pan, but 
oapli paper should lmvo a separate pan. When sufficiently washed— 
nft operation which requires several hours— dry -the- paper and put it 
away for use, b . ..... 11 1 


iiv « uiy piuuev iui'^s snxu, on good auth 
much improved by exposing it for m hour or two to strong sun- 
^. en tT * s donb, it shojij^ pot bo excited immediately 
i fi0 tl ^ n> ^ kep t (for . Sbih||®|^yi6usly in the dark, sinco 
lias been found that paper absorbs light in suffioient quantity to 
■m$T? n a sensitive: suite placed in it in tho dark. 

comparing the f wo methods of iociiaing the paper which liavo 
bf?£? n described, it will be 'seen, that tlie lh^t is tho most ocouomicnl, 
but at tho same time the least 'certain. A: cohsiderftble quantity of 
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iodide of potassium is wasted in the second mode of iodizing, find 
the washing operation is rather more tedious. 

The paper having been iodized by either of these methods, the 
remaining operations arc the same, and arc ns follow : — 

To excite the Taper* — Make two solutions, one a saturated solu- 
tion of gallic acid in cold distilled water, which call solution A$ the 
other, by dissolving 50 grains of nitrate of silver in 1 ounce of 
distilled water, and adding 1 drain of glacial acetic acid, which cull 
solution B. Immediately before use, mix, in a chemically ch’im 
measure, 1. ounce of distilled water, 15 drops of solution 11, mid 
about as many drops of solution A, thq number of the latter de- 
pending on the temperature and kind of paper employed. , 

Lay the paper on a board with a piece of .blotting-paper beneath, 
and apply this mixture copiously to it with a chum Buckle’s brush. 
Hold up the paper to drain for a minute, then blot off the surface 

moisture with clean blotting paper, und put the sensitive paper into 

the dark slide. 

The Mvposure. — The average time of exposure, with a good light, 
a Ions of a half-inch stop, is seven minutes, 

To develop the it on aboard, and brush over it, 

with a clean BuriklS’s biiuslv, a mixture composed of .8 parts of so- 
lution A, and 2 parts of solution B. The picture, the darker parts 
of which are at fiyat faintly visible, socmcomOB out of a llory rod 
tint. At this stage of the development it is necessary to ohoek it, 
in order to obtain donse blacks instead of feeble reds hi the darker 
parts of the negative. To accomplish this, brush over the picture, 
andicoinpletc the development witli a solution of gallic acid alone. 

Under this treatment the reds soon darken and intensify, and 
become eventually opaque blacks. The entire development 'should 
■occupy about twenty minutes. It is an excellent plan, after having 
•brushed on the gallic acid, to lay the paper Jaco downwards on a 
horizontal glass slab, on which a quantity of gallic acid solution has 
been previously spread. 

To jku the IHoture,— When the details are fully out, and the blao to 
of the proper intensity, wash the negative with water, and thou inW 
merse it in a solution containing 1 part of hypo-sulphite of socla 
do 4 parts of wator. Lot itpjmun until the 'whole of the yellow 
iodide of silvor is removed from the paper. Then wash and^0)nk iu 
water for several hours, changing the water: several times, Sniveler 
to remove the whole of the hypo from the paper. Lastly, luujg ft 
up to dry. ... 

The negative is now finished, and may bo waxed at any convoniont 
time, five “ Waxing.” 

Yj 2 


Ihei-e tire one or two important points to be observed in this 
process : — 

• ^ irthe indited, paper is exoited with a weak solution of acelo- 
nitrate of silver containing no admixture of gallic acid, it is quite as 
sensitive, or even more sensitive than before, but the negative is 
uernd of. density, and the dark portions arc grey, feeble, and me- 
tallic, dike the dark parts of a collodion positive on glass when 
viewed by transmitted light. This sufficiently shows the importance 
ot introducing organic matter with the exciting solution. But the 
above effect does not take place equally with all kinds of paper, 
lucre is a coarse spongy kind of Whatman's paper, sized perhaps in 
a pcculmr way, in winch the gallic acid may bo advanUineomly 
omitted in the exciting solution. If, on the other hand, too much 
game acid is added to this solution, the paper is liable to become 
rt T particularly in hot weather. The process lias there- 
lore its, drawbacks and uncertainties, particularly at that season of 
the year wlicii pbotographio tourists, are most ‘in want of a good 
A good test of; the proper strito of the sensitivo paper, is 
JSHB* st r 1 P itlto a i Q ;If it darkens- instantly to n cold grey 
lpfomof^able of being* intensified by the fiirtljor action of light, 
[jhegafnves will probably be grey and feeble ; but if it darkens 
got9 stil1 darker by continuing the exposure, 
.s^fhcient organic matter' present to give a good intense 



,^amvvi T v - mni wwir ^rnedy are obvious 

f * ^ re T ct -tothc introduqtipnv..of-- organic matter, it 

sensitive combination with 

effort jin/if tn° 2®' c ^#^^1?^lueiilg a. very marked 

Qi|ct, and that the effect, of orgamcaij^ter^8 : not increased by over- 

^mg Um paper r th - it. This reitiark is very important, ns it 
f, f TO011 S in l^mciplc are tlio^p^gcessos iri wliioh a largo 
organic matter is introduced. : * 

Immerse a tfuteiSe^shaots, ono at a tbno, 

-y- 80,wt10 ^ ol of potassium eontaiiiing^ao grains of tho 
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salt to the ounce of distilled water. Let them remain together in 
the bath for at least a couple of hours, then hang up to clry. Wien 
dry, the papers assume n reddish or even deep purple tint,' according 
to the quantity of starch which they contain, When dry, put them 
away in a portfolio until wanted, They may be kept for a few 
weeks in a dry place without deterioration. 

To excite the Taper . — Iimnorao it in a bath of ncccto-nitrnto of 
silver, containing 36 grains of' nitrate of silver, and two scruples of 
glacial acetic acid to the ounce of water. First, float the face of the 

E * for a few seconds on the bath, then immerse it entirely. 

3 it about three minutes, nud then remove it into a dish of dis- 
tilled water, Ilinsc it well in this, then press it between blotting- 
paper ancl put it into the slide, with its face to the front shutter, 

It may bo well, when the nitrate bath is first made, to saturate 
it with iodide of silver, and filter. 

The Exposure . — This is about the same as in the former process. 
To develop the Picture . — The paper will scarcely exhibit any trace 
of am image. Immerse it in a solution of gallic acid, to which a few 
drops of aoeto-nitratc have been added. The picture should begin 
to appear ofya:. r|cl : nnd not a grnjrjmfc, wjueli should darken in the 
course of the developments an mtense black in the darkest parts. 
The dish should be chemically clean, and the developer should 
remain colourless throughout / the : whites of the picture .will not 
then be discoloured, and the development will proceed ?muoliln'ore 
quickly. ■, V- 

If the picture comes out grey and metallic, exhibiting all the 
detail, and having but little intensity, it indicates a want of organic 
matter in the sensitive film. To remedy this, add a little citrate of. 
soda to the iodizing solution, and substitute a little chloridotpf 
sodium for the iodide of potassium. This will entirely alter tho 
character of tho picture, increasing the density of the blacks, and also 
tho necessary time of exposure. Sugar, honey, gelatine, and su&. 
stances of this kind added in largo quantity to the iodizing solution 
produce but little effect. Scrum of milk contains some organic 
salts, which are decomposed and fqrm' organic salts of silver) and 
this substance acts much more powerfully than those Lpforo. mh^' 
tioned, which require to undergo decomposition beforS- they ap(|yffli 
effeOt. . : 

As a rule, it may bo considered that organic salts 
decompose nitrate of silver and form an inso 
with oxide of silver, act most powerfully in producing the iei^ots 
due to organic matter-} and that, next to those ooinp $iich organic 
substances, (gallic acid, for instauco,) as, when addodlfto nitrate of 



silver, lorn, a mixture which is immediately decomposed by lin-ht 
and an gobble organic compound of silver produced. y S ’ 
J-ojia the Piotnre. Proceed as described in the former process. 

JJr S ” ow deaci'ibcd the simplest form of the second class of 
has assumed iemrans in dic fl te the various modifications which it 

n3U ^ , lnos t hpportant of these consists in waxing the paper 
before iodizing lt . This modification has received the name of the 

Waxed -PAPE it Process, 

RihSSnS^ 118 ' ”° a,ly hiert f 8 lc 8 m ' (ls its Power of combining with 

SlfSlIP T gnnic m T mi ot that its P~ 

wav as retoirrk ^ * ho . eliaiactc !| of the negative in any appreciable 

defied fSm tW w T ; U° r ‘l 008 lt . ft Pl )oai ' tl,at “V other good is 
^ Cb0n . 0? wa ? ™ tt' e hrst stago of the process, 

<£ ySSJfmSJS^ 8 * to *>“• “ b » •«* 111 

enusi' 1 iff ’^Phrities contained in all commercial samples of wax 
_j . i f ^P?^ W£l ter, so i that there is some difficulty in getting a 
f ^ nxe f W* to imWbe the solutions. Tliia may bo ow- 
a few shreds of gelatine in the iodizing solution 

'“ifltoiiasas'tfMj* *•>» 

same as that previously 


;>>rtt>rw»ipimuuuo, tig U1U 

^^pt^dpmonstrnbly inju* 

Hlf . niTAM . 1 J. .l.i . I 

9) to 
said 

f otasaium ;lor iodide of 

LiS whe i i P r! r cess03 ;- “^Nerablv good salt to 

B ao ie i. ^ n^l i negative is >fr^frpig; th 0 white spots 
sometimes occur when crystals of iqdide of Potassium 

KSrffJf '4: Cl, dnnuin ilitroS 

1 batk haa nn ftcl(1 reaction which; resembles in a 
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slight degree the reaction of free nitric acid, This render^ the 
paper less sensitive, increases the difficulties of bringing out the 
details of the shadows, and diminishes the density of the blacks. 
On the whole, iodide of potassium is decidedly the best salt to 
employ. 

Before concluding an article which embraces a description of the 
most important modes at present known of obtaining negatives on 
paper, it may be well to discuss tho points in which these processes 
arc inferior to the analogous ones on glass. 

The principal fault of a paper negative consists in the fact, that 
a sheet of paper, waxed in tho ordinary way, is not evenly trans- 
parent when held against the light, but exhibits a granular appear- 
ance, and sometimes the marks of the wire frame used m its 
manufacture. 

Before a paper negative can bo expected to rival one on glass, 
this radical delect must be overcome. Now, it will bo found that 
if a sheet of paper is dipped for a minute or two in linseed oil and 
dried, it will exhibit prcoisely the same defects as a sheet oi waxed 
paper; but if loft ip. the oil for a week, so as to imbibe it thoroughly* 
it will appear as Evenly transparent ns could possibly bo desired, 
It is obvious, thereforo, that the radical fault of a paper negative 
consists in tho paper not thoroughly imbibing the wax, which would 
evidently bo a work, not of minutes but of hours, or oven .days, 
Fortunately, however, a sheet of paper may have its power ol 
imbibing wax greatly increased by a very simple process.^ If one 
half of a sheet of paper is immersed in a mixture containing equal 
parts of muriatic acid and water, and then rimed thoroughly in 
several changes of watev, and dried, it is found, in waxing tho whole 
sheet, that tho half which has been treated in the manner described, 
imbibes the wax much more readily than tho other half, and presents 
a beautifully even appearance, It docs not appear that the treat- 
ment with acid has any bad effects in tho subsequent operations, 
but the matter ha3 not yet been aufliciontly tested, ^ =*~,. ( 

A finished negative on plain paper may bo treated with muriatic 
acid with perfect safety, smeo it does not attack the imago, uidess 
very strong. In this case, about duo part of acid to ten pav|% ; of 
water will bo strong enough. This treatment may therefore pre- 
cede the waxing, and the negative will be improved hy it. k. 
Another frequent defect of, paper negatives is a want of h,a]f tone, 
too great intensity in tho blacks, and too li Hlo clotpi 1 = Ail;: a ' 

In suoh cases tllo fauit may generally be corrected bf|^^^jfut 
organic matter, diminishing the acidity of 
increasing the time of expdhivro, ?! " ' .... . ^.f[ ; ' . 
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wiaSSoS 1 ' W 83 ® 8 arc vciy insensitive, when compare 
nmnttu ^ !!n P^ecd principally from the, grent 

quantity of aoicl used in the nceto-mtrntc hath in naner work mi 

" " 1 ““' ™> ' * » neutral-nitrate M, in eollodion ,»S Wh„, » 

*> " « «ltro-nit™t» .nM l" 

nculihcd with oitno acid for a paper negative, the excess of « 

n?trS C it'L n v l o ea S° Xpt>SMl we . t >, mul tl,en developed with gtllo- 
h w k 1 ht A e movc seu9ltwc than a piece of paper treated 
innA!'!f W ^ ,°? th0 f ,lcr hand, if a paper negative 1 is 
,1 nentral-nitvntc hath, exposed wet, and developed with 

the pyrogallio developer used for collodion, t blackens „ . 

Iequives . ““ ncid C the Si; 

nSive Tl i n a ■ S ? e , uei 'S etic » developer ns a collodion 
uogatne, This is the principal reason of the want of sensitiveness 
ofrpaper as compared with collodion. There are other SIS 

Sida™ Te ° 9e 16 sensitive,ie5S of the collodion film; but these aro 

eeedMvrilT? ! “ Ac0li ° ndd * though it appears to not cx- 
to the ton St te npCl - }A' occs f es ’ is hotli costly and inconvenient 
],na not w' l l ^ 10 field lias been proposed as n substitute. It 

tcsted! 8tiU * there is great 
Win* , t * mt will nnswor exceedingly well. Acetic arid 
hj|^proporto of ponetrating the paper more readily than cltrln. 


bdS v id T"''] (J-iati u, “ Camera,” a olmmher). A dark 

f™* 1 , * " ^ receive, I 

sensitive C f'i 10ra is . 0,ie , in whinl ' » 

required H h ce * tho 

si 

the camera, nnd' noint AA^: ;Common ; ibrit ] 8 «*' 


tuc camera, mid point out tlioir ue> 
improvement upon tliem as^yotUtLd 


■W 


The meting cmera .— The ^!||| | 


^--. suggest suoh mi ; 




ipliio camera, 
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is that called the "Folding Caincra,” In this instrument, tho si<|i ■* 
are made of two longitudinal pieces hinged together, and also lo tlm 
top and bottom, so as to fold between the top mul bottom when l lie 
front of the instrument is removed. This is a very eonveinnii 
arrangement ns regards portability. The front of the folding camera 
lias a double slider for carrying the lens, so that the lens can hr 
cither raised or lowered whim the camera is in its usual position, or 
on its side for taking upright views. The length of this camera u 
invariable, and the picture is focussed by means of a sliding mljn*> n 
incut of the brass work which carries the lens, the lens being moiinti d 
in a tube which slides in a jacket. This fond of camera unawtr* 
tolerably well for views,' when it is not required to work within a IV w 
degrees of the sun; but when it is required to take skies, or work 
in the face of a strong light, the folding camera allows too much 
diffused light to fall on the picture. This defect cannot be muedinl 
without completely altering its form. 

( It would be a great improvement to the folding camera, if pm. 
vision were made for inserting a diaphragm at about one third of lb** 
distance between the lens and the picture, for the purpose of eutliim 
off the light which falls on tho sides of the camera, mid is Iheiicn 
reflected on the picture, The picture formed by the lens is circular 
and not oblong, so that four segments of what would bo mi 
illuminated circular disc, are thrown on the sides of tho camera, ami 
a great deal of light is thus reflected on the picture, tho whole of 
which would bo intercepted by tho proposed diaphragm. Thmt 
segments of light will bo perceived on looking into the camera, with 
tho head and shoulders covered with the focussing cloth, Tim light 
reflected in this way has no doubt caused many failures, for which 
tho chemicals have had to bear tho blame. 

The common folding camera is therefore a useful and pnrtnbte 
but not a. comprehensive instrument, and it is faulty in a particular 
which it is very important to remedy. 

The Rvpancling Camera.—' This camera may bo used cither for 
portraits or views. It is composed of two parts ; the front part 
rigid and carrying tho lens, the’ after part sliding in the front mm 
mul cavrying tho dark slide and focussing soreon. This onmom forty 
be brought to within n comparatively short distance of tho object 
to bo copied, mul tho focus of the Ions proportionally lengthened, 
It should bo mmlo to tnko squares pictures of tho kvgost dimensions 
which the lens will cover j there wul tW bo no nceoasity fo)' pinning 
it on its side when it is required to toko mi upright picture. The 
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snino kind of diaphragm should he employed ns was recommended 
m the folding camera. 

In ovmexpanding enmera, the end which carries the slide should 
R 10 adjustments for the purpose of placing the plnno 

ot the picture at various angles of inclination with respect to the 
axis ot the lens. These adjustments arc so extremely useful in 
onnblmg the operator to overcome difficulties which arc continually 

wlthmdfliem ^ rnC ^ Ce, n ° C(mi6m enn °° 11B idei'ed perfect 

. No provision is made in the common expanding camera for 
intercepting n. vast quantity of diiliised light, which is likely to 
enter when a lens of large aperture is used, or when the instrument 
i uroiiglit to face a strong light. An arrangement which will ho 
described presently, ^jlL be found to remedy this defect, Tlio 
expanding camera can be fooussed either by means of tlio sliding 
. W* or the sliding tube which carries the lens. 


■ The Mvpandm^aud Folding Camera .—^ This is merely nil expand- 
g arnera, the front and after bodies of which nro made to fold, 
its ment is, ^11 be packed in a smaller compass than the 
common expanding oamewik 


aTO , t ' ,e principal forms of camera which are found in 
SSSrihL ^Pwfessionn 1 photographer; but a groat number 
n n C ^ tBn mvente ‘ % ingenious persons, and are to 
dinoug.tho paraphernalia of eccentrio amateurs. 
b0Ir) °A||P|^j|niy ho briefty montioned, 

nibS&SSlf^ ovic l ed "1 th ^m-holos and india- 
A I1 M 00 ® ^ S1( jes. end a piece of yellow glass on the top. 
All the manipulation pf the colloiliei) ; process is performed within 
the camera, and;ho dork tent ip required. 


antf nftf 1SL Ca?W; ' <: ' 58 f on °. in. which tlio front 

StS™ SllooS 46 ' 1 *~****« r* >-** 

Sonic ftp'll Al' fftlhno nnVMAW^i 

with the 

in the wind. . . 

Other kinds hove bee^/thyent^d^liioli f Qr q xq ^ x 

}s of gUttft- 
3ue of these 




CAM 


69 


bears tlio name of the Pocket Camera, and, armed with tins inge- 
nious apparatus and a walking-stick tripod, the “pestilent fag and 
toil/* 'ns it has been called, of out-of-door photography, may bo 
avoided. Put these instruments are generally found to have a 
screw loose when required for use. 

The bare mention of such contrivances ns these will suffice, as 
they. possess no real practical merit, and do not remedy anyone of 
the radical faults of the common apparatus, It is not our object 
in this work to record and perpetuate matters which experience has 
shown to possess little or no value, but rather to suggest, if possible, 
improvements on established forms and methods. Enough, then, 
* has been said about tlio photographic camera as it is, Wo will 
proceed at once to discuss its weak points, and, if possible, to pro- 
vide a remedy for them. 

The radical fault of nil the present forms of camera is, that they 
allow the imago to be diluted with light that is extraneous to it, null 
which gets in and finds its way to the sensitive surface, thereby pro- 
ducing fog on the shadows and general discoloration, and rendering 
it next to impossible to obtain a chan picture with snfjloumt 
exposure to bring out, all the details. Now, the way in which dif- 
1 fused light enters, and tlio course it takes from the lens or win- 
dow in front to its destination on the sensitive tablet may bo easily 
exhibited by the aid of a diagram, and the remedy pointed out. 





If the camera is well made and light-tight, the only way in which 
diffused light can enter it is by the lens. Let us see, then, in what 
way tlio construction of the lens is likely to produce this evil. 

Pig, 8 represents an ordinary portrait lens mounted in n tube; 
the anterior and posterior lenses being of the same siao, and the 
inside of the tube being blnckoncd with cbjkmdo of njjptimun, which 
merely changes the colour pf- tlfo .brass without destroying its polish. 
This is the way in which lenses are generally made and 

sold. . : 
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Now .observe wliat follows : — 

wl,^p S f tll 1 e oi ' i S ill , of oblique pencil. Hays from it cover the 
whole of the anterior surface of the first lens, and tho pencil after 
le&nction, follows the course indicated by the figure. One half of 

s reflelTn ’ i th ? «*” h,lH Ms <>>' «» inside of the tube, and 
unHr ti 1 e 10 'L n thc atOTS ' These reflected rnvs, together 
cS . thoae 1 fkom al \ tlle OH"* oblique pencils tlmt arc siniihnfy ch- 

riSrdS P M- | t | U -° l 'f| h 11,0 P osterior lcils b and produce a largo 
circular disc of light in the centre of the picture. In this nrntnJe 

rfSJ? ■ COnt . ral pn 1 of the piaiarc more light in cou- 
of the ™ incidence of the central pencils, but one half 

that arcTdiSl ? mdh *> lost, ami a portion of those 

tptssir 1 ™ — "» »"« *>**• “•"»% 

roSTal ar by , V M ? h , thiB very serious evil may he 

iSEs ’ f S 11 i nvolvcs ftn ««* i» principle. 

SSSg® L pl S^i ° P m ' d '™y between the lenses, and tlms 
pioieirtnig the reflected rays from the inside of tho tube from 

entering tho • camera. • But. this plan not only cuts off a par of 

sites “ f »»p* «» p.« s SviL cii 

■ : e ouisi m of the front lens. wlmiwia m/m ««««» 



1 
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m 

i ’ ^ P 
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Tu tins awnngeiiient of thm-lenses; tliir posterior lens is Imwi 

got tlio maximum flatness of field, . ... - ■ g lt 1 01(101 tc 
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^ But even this arrangement is not sufficient to produce a clear 
picture when the lenses are exposed to a strong light, the bright 
part of the sky, for instance. Diffused light exists in the atmo- 
sphere, and if we wish to see distant objects clearly, wo must look 
at them through a tube. The stars, for instance, are visible at 
noon-day from the bottom of a well. Bearing this principle in 
mind, an important addition should bo made to every camera, in 
the shape of a long darknened tube in front, ns shown in Dig. 5, 
which is a section of a camera, with all tlie proposed improvements 
introduced. 



A camera constructed on this principle would be equally. suitable 
for views or portraits, because its lens would give ns Hat a field as 
an ordinary view lens, and splendid definition might be* obtained by 
using a stop immediately in front of the front lens. By removing 
the stop, and 'Working in a strong light with a full aperture, it 
would be suitable for taking instantaneous pictures. It was with a 
lens of this kind that M. Flacheron produced Ins magnificent views 
of Homo some years ago, and it is surprising that this form of lens 
should have gono out of fashion, oud been supplanted by one in 
which everything is sacrificed to the central pencils. The great 
merit of a photograph is to be equally good in every part, and not 
to lmvo the edges of the field sacrificed to the centre, a defect which, 
in views of landscapes or architecture, is perfectly unbearable. 

Should it be necessary, when using the above form of camera, to 
turn its axis upwards, the slide must be always kept strictly vertical 
by means of the arrangement for that purpose, otherwise, nil the 
vortical lines would appear to have n vanishing point in the zenith. 
The camera and slide should bo square, and the plates large enough 
to take in the whole of the circular picture that is formed by. tho 
Ions. Circular views arc extremely natural and pleasing, particu- 
larly when softened oil' into darkness at tho edges, It is a circular 
picture which is always formed on tho retina, and a view bounded 
by straight lines nt rigid angles always conveys to the mind tho idea 
of looking at things through hyi$otangiilar hole in a box, and inter- 
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wSirihf^ 

»£5^^siS~ 

irmst be i nt £ r l u ™ r\ ^ eu + ] A1 § C1 1 fc ^ n ^ e original, some modiftcntions 
tTe fenl “ m the form of «* binary camera, and also in 

feicrlr scniolfuiiillltTw miucl ,. in C0 P- vin £ ah object on n dif- 

i«nd lot'u be the flj responding linear dimension of tiro original, 
ii tSkS KS f ie oi ^ inal ^ ‘ho lens, and Y the 
then G s 0 : - Y ? * 0118 cone8 P° 1K,in g to the distance U; 

: #(i&^ W th?t^ a V^uiw" 6 im P° rton ^ °°»oliwion, via,, that 
•much as you please 2 !7 ?™V bo ™ 8 ed « 

oHJett d f ect8 i P’^ograpldo 

Obliquity. -oftfBfc*. laleral ond as the 

'0rensed,Vis o« as XI is in- 

the objeot to be fconiwl f n • , 8 1 8 l0U ^^ not bo brought so nenr to 
it should bo plaoecf at A cUstnn^ “*,7®? ob % ,c pencils, but that 
the longest d£3on oftnliTf ^ + ,° at fcast tb *' ac times 

■» »'■*«“"» 

from Piniila liaving nn obliquity of 

slnietcd as to meet tins tliffienHw. i™l h* 6 ] eus bns to bo 80 con " 
luted for giving a Hat field t l ? foi ’ ra of? ^ cn8 best enleu- 

not that <f •»«* oeeur, is 

focus of the icen^S^^S^ 0 ^^^ ‘Winotncss of 
alone had 

aberration, the form of lens which rth^r?' W ° w $[’ , for 8 l ) “ 0rical 
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in some measure removed, the form of the lens may be so modified 
as to remedy more perfectly the defects of central pencils, In the 
lens of a copying camera, therefore, the posterior lens need not be 
■much larger than the anterior ; in fact, a single achromatic lens, like 
the object-glass of a telescope, may be employed, hut this subject 
has not yet received the attention which its importance deserves* 
and the best possible form of lens for the copying camera remains 
yet to be investigated. 

In copying a small photograph or print on a larger scale, tho 
projecting front of tho camera should be continued until it nearly 
touches tho picture, and this should be illuminntcd as strongly as 
possible, either by tho sun, or strong diffused daylight. When 
artificial light is employed (the oxycnlcium light, for instance), it may 
bo brought very near to the end of tho camera, and its light con- 
centrated on tho picture by means of a convex lens, as shown in 
Kg, 6. 


Kg, 6, 



Whenever the light is suflicicntly intense to allow of a stop boiug 
used, it should certainly be introduced as a remedy for tlio^ unavoid- 
able defects oi the lens. When an achromatic convex lens is used, 
like that in Kg. 0, tho stop should bo placed immediately in contact 
with it, ei tlior in front or behind. 

Small bas-reliefs may bo copied in this way very successfully, :by 
throwing tho light oblkjuely.on thorn, .and using a reflector to 
diminish the intensity of tho shadows, It is gonorally 'found clifllculfc 
in practice to place tho plane of the sensitive surface accurately 
parallel to the plane of . the picture to bo copied, and unless this is 
done, the lines of tho copy arc distorted; Where; the original is 
small, it may bo placed on a holder connected with; the bottom of 
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1 f tw r " 3 ?' f p '1 ^ fi 5 but, if this is not possible, the end 
mcih eife?"' 1 °n tU ° 3houk1 be fitted " ifcb the nmrngc- 
the niPhnfr f “ r lC Ft""* onMiei ' n > fov "Hawing the plane of 
S v Em of ti B flt aUy sranU nn 8’ lc t0 the nxis of the lens, 

„/ ,n 7 ® f tbes ® adjustments, any distortion of tho imneo on the 
ground glass may he easily .remedied, b 11,8 

E v e F i f uv .® t .° be co P icd ia transparent, it should, if pos- 
sible, be inserted uithm the camera, tlm front of which should bo 

filEVt lengthenerl toi-ecoirre it, and the light wluoh is transmitted 
through it should cither proceed from the sky, or a largo white 

WlEnractknbl 01 n Hn F rtif l cial , ,% ht P 1aced behind a condenser, 
bnekorom d fn Ef t le sk y shouid ^lways be used as a luminous 
™ P^foronee to any other kind of light. This will be 
fully explained in the article on “ if icro ‘Photography/’ When the 

mounted y° ° f transmitted light, tho instalment may bo 
nf itEi t to ^’ 111 sllok fl ™y aa to turn on nn nxis, to permit 
r!mml?' g i ChlC i 0ted «, tc> - my part of tl,e heavens. When the copying 
V 18 tk « nitrate on a sensitive 

p ,, drain towards the lower part, and the picture is con- 

Lr^beddue m rUm tmm<ls t,lc zcnith - tllis 8ko »Id 

cosnWmm ■f XpT -n i, 1 le< ' t thc )>rinci P l ° °f the construction of a 
thPonemfor ritll f W i ai ’V~ nt ? 3S!11 ’ y to enter ^thcr into detail, as 

d "“v f » «**% u> ™.. 6 — ,a 

fl is, a form of copying camera, in which 

lfes y EtaSE ,nitt ° d tlir0UgU a tro 4“™t negative. It 

cinnlovS iu flTf/ W 1 " 8 C “ in ” nrtificinl light is 
l jea, m thofoim of the condenser necessary for modifvina' llm 

the formation of an imago ' of 
rue sun notween the lens and the sensitive surface This fm»m nf 
condenser will be described in the nrtiole on “ Miero-Photograpliy.” 

Stereoscopio Oatiiera ^ The stereoscopic camera is emnloved for 

sa t 

There are two forms of stereoscopio camera. The first arrmum 
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staml^shoill^L^nX'u'' 11 ' 1 lhe “ ntrivn “ co » w,lidl wordy affects the 
stand, suoukl be called by some appropriate name, 



^ « ™r mj uiuwi uu operation cnnc is errone- 

iis m principle is rendered more or less convenient in practice it 
will be sufficient to point out dearly in what this error consists, and 
then to pass on to the description of the other form of stereoscopic 
camera which is scientifically correct, ^ 

lit taking stereoscopic pictures, the nxis of tiro camera in its 

ihle m aR 10, 1 ?■ l ° Ul<1 St 7 tiy P?*"™ its pavnlleUsm, however 
wide opnit the stations maybe; otherwise, there will be more or 

soo«n llfh Thfa coinlnning; the images scon in the stereo- 

TtHo 1 7 iV l b n i T1( eil , k from tllc followin e considerations:— 

In I<ig. 7, let A B bo a horizontal v . „ 

lino above the level of the oyc, (the 1 ' 

parapet of a high building, for in- 
stance,) nnd lot L It be stations 
from which stereoscopic views are 
taken. Lot the axis of the 'camera 
be directed, in both cases, towards 
the same point C. Then, the lino 
A 13 in the pictures will not be hori- 
zontal, but will tend to a vanishing 
point. In the picture taken from L, 

(the left station,) the vanishing point 
will bo on the right-hand sido boyoiul 
.B, nnd the line A II will be inclined, — — 

ns shown in the figure beneath L. In the picture taken from It, 
mid tr>F 1 datum,). the hno All will incline towards the left side, 
mid tuul to a vanishing point beyond A, as shown in tlio figure 
^ den > therefore, the two pictures are mounted and 
plnettl in tlio stereoscope, the points A, A, will not bo on the 

rr tn > Uie ’ T lk "’ dl 110 r ° un( l impossible to combine 
ither the two A a or tlio two B s, so ns to produce stcreosconio 
tdlijot, without turning tlio head, so ns to bring, from tho points 

forthe^ oinh, 1 ! 0 ^ do ' v, " v " nls n,u tlio left eye up, mdwevmtl, 

S J „ J n \ B ’ i 1 ’ 1 otlu;l : worda * 11 wU be impossible to com- 

MSK' - *■ l “ B ’*' * L «• .» mt 

. a vi8 ' llt oyo nnd L the loft, nnd consider 
i .in " ™ r " hioh joins the eyes to lie horizontal; thou, if we 
join tho optic axes L A, II A, nnd produce them, ifria bvidont tlmt 

p 




StsTl rt ly H intei,8eCt , in Common P° int > ««>lo» the two 

WeIVT ^i fche t s r e - 1,0n r tfll line > for > 0 thcnvi SO) the 

not lie in Hip ’ i not w m a Ph‘ He > end straight lines which do 
°m,’° 3 t e snmc P lnne » cannot possibly meet in a point. 

wlirn f ° f t,ie two directions of the axis of a camera 

fe Tip views for tlie stereoscope, is therefore shown 

is no t Tercel veil p . 3 ' mci P c ’ ond if tlie difficulty in uniting tlie images 
mo8t £ s T, Si Pm ° tlce > il ^ Perhaps be that tlie error is in 
• motions ' bWiVffl tim 111 '""T* nnd tlie llesul > by a series of small 

»i|i»g^4„T P r4si'iZs ion of i “ i » '« 

whiclTtheTxia^of nin 0 ; 11 ^ 1, ? f stereM copio camera is that in 
that the fivn ■ i ° lllstvum ent always preserves its parallelism, so 

niotoi ale lTlT 01 ' 03 , T tnkcU « «• «■< Pl«nl When the 
conveniently tl0 st , atl ? lls neal ' together, this may bo very 

hotli pictures on 0 fhp by 00m ! ) ? ing two cameras in one, and taking 
months ' that Clf • I” 1 "* plat0 , 5 nnd n gient merit of this arrange- 

m advm 1 1 E T at 0,,cc ' ln ** *> ^ 

possihlv hMnlrpn i ’ * Tf 110 ob J ects which move rapidly can 

the i< tlouhle lens s+pT?' ° fc Way ' T !, ie doubl ° instrument, called 
all " stereoscopic camera,” (or erroneously, by some 
p isons, the binocular camera,”) is therefore, in every rcsncct the 

m9tnUncnt to e 3 »P%^ obtaining^ stereoscopic 

stop, instantaneous pictures could be taken in a good lkdit Tim 

in focusdngTv m^n^of 680811 v 6 m< ? vetl bnckw01 ' d8 a "d forwards 
eai,S Iker S nT/ V"* an ? . pi ™ on iu the ^ of the 
The front of fli« ' 6 "W be moved independently of the other. 

<*• 

covered bv the rpvnlii+i nr,' Xliese aie covered and mi- 

two corresponding openinL and turns P f ^ 3vllioil lms 
of the front of & "V-® ° C fT 

is n heavy handle, which, bv its wehrh?S?if P 1 " 10 

plate in a vertical position Vnd the 1 ^ 1 ^ 5® °P cm,lgs 111 tll ° 
By a rapid semi-^2n S £ S ^ covcre(l ' 
exposure may be given to the pictures. u,s taut ancons 

dimensions 1 of tliTcmucra. WWd8 res P eotto til ° principal 
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1 ho equivalent focal length of the lenses should be live inches 
and they should be five inches from centre to centra. This distance 

dS mVr 110113 iS , ft " 1ClU1 ? vhich wiU 8l,it vct 'y I'H'go class of 
subjects, mcludmg portraits and views, in which there mo near ns 

Sunctcr ’ l X ° b - e 1 S ' , Xho pictuvtis ovo circwlm '> inches in 
(limnctci, and five inches irom centra to centra. The positive prints 

when cut and trimmed, are reduced to the usual size for the ordinary 




stereoscope, or, when exhibited ns circular pictures, arc suitable for 
tlio large cosmornraie stereoscope, the lenses of which are quarter 
lenses cut from a largo ono live inolies in diameter. The glass 
plates suitable for this camera should bo ten inches long by live 
inches wide. 1 lie slide should be a non-roversing slide, in which 

tlm lens C ° ated ° r th ° b “ ck ° f tlw3 piato ' he presented to 
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i Camphor, The camphors are a species of concrete essential oils. 

^ rrfi ai 'i ess ^ n tial oils which have become more or less oxidized and 
solidified. Light lias great power in ozonizing oxygen in the 
presence of ^ essential oils, and the oxygen thus changed, oxidizes * 
either tlie oil or other substances, which may also be at tbo same 
time in contact with it. It is the presence of this form of oxygen, 
which gives to the essential oils their odour; for if non- oxygenized 
oils be distilled ^ off quicklime in vacuo, the product is so far 
inodorous, that oil of lemons can scarcely be distinguished from oil 
of turpentine. Hence the effect of light in increasing the perfume 
ol odorous bodies, Tlie camphors pass by further oxygenation 
into organic acids, which will combine with oxides of silver or oilier 
metals, and these changes illustrate the effects of organic matters in 
photo-chemistry. 

Cominbn camphor is -the produce of the camphor laurel of Japan 
and China. It lias been added to gallic acid, to serum, to albumen, 
and other organic solutions, to preserve them from decomposition 5 
u nv a ,, when used in developing albumen negatives, to prevent 

dulling ^ pf the film, and to the salting solutions for paper, to 
produce richness of effect. Its anti-putrefactive power is probably 
due to its absorbing the oxygen which would otherwise act on tho 
gallic acid or other matter. It is soluble in 1000 parts of water, 
but alcohol of S, Gr. 806, will dissolve more than its own weight, 

.Canada Balsam. This is a turpentine obtained from the 
Abm bakamea, which grows in Canada and the state of Maine; it 
is used to cement the lenses which form an achromatic combination, 
nr order to dimmish tlie reflections at the inner surfaces. Its 
colour is not found appreciably to stop tlie actinic rays when thus 
employed, though m photographing microscopic objects mounted 
in it, its antmetmism is very considerable. See “Transparencies.” 


Cane Sugar, Tho sugar obtained from the sugar cane. A 
small piece added to each ounce of the nitrate of silver solution in 
printing positives, is said to' have the effect ,of giving a. smooth 
vc vety surface to the picture, and also of allowing the paper to bo 
kept ; tor though, like other papers, it changes after a time to a yellow 
colour, tins entirely disappears in tlie hypo-fixing bath, 'Sugar 
forma a combination With tlie .nitrate of silver in excess, which keeps 
it on the surface, jnd is probably decolorized with greater facility 
than the compound which the nitrate forms with the ordinary paper 
sizing in the substance of the paper. Jt renders the paper sticky, 
and in our hands appeared likely to spot tho negative and contract 
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dust, without increasing the surface vigour of tho impression. Sue 
tf Sugar, and Preservative Processes.” 

Gan son’s Paper. See “ Paper.” 

Canton’s Phosphorus. Made by calcining oyster-shells in the 
open fire for half an hour, after which, tho whitest pieces are mixed 
with one- third of their weight of flour of sulphur, and heated red 
hot in a closely-covered crucible for an hour. The phosphorescent 
appearance which this assumes in tho dark is much exalted by 
exposure to the sun s rays, and this is tho case with many phospho- 
rescent bodies. Tins effect is independent of heat. See “Solar 
Piiosphori, and Light.” 

, Caoutchouc. Common india-rubber, the inspissated milky 
juice of certain trees growing in America and the East Indies, 
v anous plate-holders, mid other pieces of apparatus, are made in 
part or wholly of this material; mul if it is to be brought into 
contact with nitrate of silver solutions, it should lie remembered 
that the very flexible and elastic variety, called vulcanized india- 
rubber, contains sulphur, imparted to it in its manufacture. It is 
soluble m ether, chloroform, benzole, and some volatile and fixed 
oils. Naphtha also dissolves it, with the aid of heat. In some brittle 
black varnishes, where these solvents arc resorted to, caoutchouc, , in 
small quantity, is a useful ingredient. 

Cap of tiie Lens, The brass, or, what is better, pasteboard 
cover, ^ which is used to cover and uncover the lens at the time of 
exposing tho sensitive plate to light. 

Capsules. Small shallow basins made of borlin wave, plati- 
num, &c,, for evaporations, solutions, &c. 

Caramel. Burnt sugar. It is soluble in water, and 1ms been 
tried instead of honey, &c., in preservative processes. It was found 
to lessen tho sensitiveness, but was less inclined to crystallization, 

^Carbon, An elementary substance appearing in a groat variety 
or lornis, of win oil tho diamond is tho purest and ohavcoal tho most 
common. A stick of charcoal put into a solution of nitrate of silver 
and placed m tho sunlight, will revive pure win to silver around and 
adhering to itself. It has hence been said, tlmt carbon, with the 
aid ol light, can reduce silver in solution to 'tho metallic state; but 



the reduction is due rather to the peculiar physical properties of 
carbon in certain forms, than to an ordinary chemical reaction. 
This effect of carbon rather resembles the catalytic action of spongy 
platinum, 

Oahu on ate of Ammonia, There arc several definite liyclvntcd 
carbonates of ammonia, but the usual commercial carbonate ia n 
aesquicarbonate containing three atoms of acid to two of ammonia. 
By exposure to air, it becomes a bicarbonate. It is lidded to iodide 
of iron to make iodide of ammonium, but this is not the best method. 
It sometimes occurs in collodion iodized with this ammonium 
compound, mitl then its action in producing nifcmto of ammonia in 
the bath must be attended to. 

Caution ate of Baryta. Ba, 0 , C O s . An insoluble salt formed 
when soluble baryta compounds arc precipitated by alkaline car- 
bonates. Used by photographers in making iodide and bromide of 
barium, 

Carbonate op Lime. Cn, 0, CO S = 50, The most abundant 
compound in nature, comprising the marbles, limestones, and other 
rocks. > Calcareous spar and statuary marble are used in the labora- 
tory as the purest varieties. This salt will answer many of the 
demands of photography, as far as regards carbonates ; as, for in- 
stance, for neutralizing the nitrate of silver, or hyposulphite of soda 
bath, or oilier acid solutions, and for estimating the strength of the 
acids employed as measured by the alkali that is necessary to siilu- 
rate them. It is sometimes found in small specks in the surface of 
glass plates, anti is best removed by nitric acid, It is mi impurity 
in animal charcoal, and in many lmrd waters. It is insoluble in 
water. •••' . • , r; y- v* . 

Carbonate of Pgtassa, K 0, C 0<j =s 70 . This ia a deliques- 
cent, strongly alkaline, fusible salt, Its strong attraction for water 
renders it useful in dehydrating ether and alcohol, and it is other- 
wise of service in cleansing glass plates, ns an antacid, in forming 
. acetates, in forming carbonate of silver, and in reducing chloride of 
silver to the lnetaluo state. It often exists as an impurity in bro- 
mides, iodides; oldorides, cyanides, and other salts of potassium, and 
is very generally employed in their manufacture. Tho onrbonn In of 
commerce is obtained from the ashes of trees and vego tables burned 
fpr the purpose, and is contaminated with chlorides and sulphates, 
•#ioh may be irv a great measure got aid; of by dissolving the crude 
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carbonate in water, and evaporating till the solution is of the S. G . 1*5 2, 
when most of the impurities will crystallize out. When required 
quite pure for analysis, it is obtained by heating the crystallized 
bicarbonate to a temperature below redness, but suflieient to expel 
its water and half of the carbonic acid, dissolving the residue, and 
filtering, 

Carbonate of Silver. Ag. 0, C0 2 , This is precipitated as a 
pale yellow insoluble powder, by adding carbonate of patnssa to 
nitrate of silver. It blackens by exposure to light. It is formed 
and dissolves in small quantity in solution of nitrato of silver when 
a soluble carbonate is added to it to neutralize free nitric acid, and 
the small quantity taken up communicates to (he solution n slightly 
alkaline reaction, winch renders it necessary to add a drop or two of 
acetic acid to counteract the bad effect which the slightest alkalinity 
produces. 

Carbonate of Soda. Na. 0, CO*. Manufactured for washing 
purposes in immense quantities, by tno decomposition of common 
salt by sulphuric acid, subsequent fusion of the product with chalk 
and coal in a reverberatory furnace, and purification. This mode of 
making it adulterated, leaves it with a small quantity of chloride of 
sodium and sulphate of soda, but it is generally extremely pure. It 
is used in the same way as carbonate of potnssn, ami also in making 
nitrite of soda, for producing nitrite of silver, in removing the size 
from paper, in separating chloride of copper when chloride of gold 
is obtained from the standard coin, and in moderating tho action of 
chloride of gold used as a toning bath. 

Carbonates. The carbonates used in photography, when soluble, 4 
are nil alkaline in their properties, owing to tho weakness of carbonic 
acid, and this must bo particularly remembered, not only when they 
aro used, but also when tho chlorides, bromides, iodides, cyanides, 
and hyposulphites, am employed, because they arc all mom or less 
adulterated with corresponding carbonates. When hard water, con- 
taining carbonate of lime, is used for making nitrato of silver solu- 
tions, the alkalinity produced must be removed, and pictures must 
not bo washed in such waters immediately after going through solu- 
tions containing carbonate of soda, or the lime will bo precipitated, 
on the picture. 

Carbonic Acid. COos=j 22, Tins gas is a very feeble acid, 
and reddens litmus paper but very little. Its effect as an acid, in 
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retarding the action of light, or n developer, is almost inappreciable, 
but in nature it is itself decomposed by light in tho loaves of trees 
mid plants, which give off its oxygen and retain its carbon. The 
rays which effect this arc tho luminous or yellow rays of tho spec- 
trum : the chemical rays are much less active, 

Oahu on iked Plates, Copperplates have hcon evenly covered 
with hydrocarbon, in the form of finely divided powder, and, by 
exposure to heat, have been superficially converted into carburet of 
copper. These plates, covered with nitrate of silver and exposed to 
light under a negative, will revive animogo in pure milk-white silver, 
h\\t there is always too much tendency in tho metallic plates them- 
selves, to reduce the nitrate, to render tho process available. 

CAHBunteF of Silver, Ag. fl 0 ; Ag, C ; Ag. 0 3 . Sil ver will not 
only combine with organic matter composed of carbon, hydrogen, 
ana oxygon, but also with carbon alone, and that in three propor- 
tions, forming a dicarburet, a carburet, and a bionrburct. Tho com- 
pound containing least carbon is formed by keeping fused silver in 
direct contact yuth carbon for some time ; but tho others am formed 
by reduction from compounds of silver with organic acids by menu* 
of heat. Now this reduction is sufficiently like tho reduction of 
organic suits of silver by light, to ho worth comparison. The 
carburet containing silver and carbon, atom lor atom, is a yellow 
substance not affected by heat, and soluble in nitric acid, !lf the 
photographs which fade do so because the silver continues to undergo 
reduction, nearer rind nearer to tho mctallio 9 tnto, is the final yellow 
the residue of qn organic salt from which sulphur, hydrogen, and 
oxygen have departed, and of which the carbon ami silver alone 
remain P Or do svilpliur and carbon both remain t 

Carrageen. , Irish moss, Chondrm empn^ or Tf'ucw arlsjm, 
This is a kind of sea-weed, while Iceland moss, Odraria Mandlca^ is 
a lichen, Both have been resorted to in photography, on account of 
tho jelly which they contain; The carrageen contains 80 per cent. 

, ^ vegetable gelatine, TO: per cant, mucilage, ftn d 10 per cent, of 
chlorides, iodides, oM bromides. It has been used 80 grains to the 
pint of water as a first preparation in the wax papor process, It is 
not precipitated by nitrate of silver, and therefore it may bo sup- 
posed not to exert so much modifying power in that process na 
albumen docs in others ; and indeed its action in waxed or other 
vipapors is of little monaeut, so far as the imago ia concerned, Tho 
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solution of Ohondrm crispvs must not bo confounded with tlml of 
chondrino, wlucli is derived from animal sources. See "Organic 
Matter,” 


Ca.sk ate of SiT'YF/R. Oaseine is the cheesy matter of milk, I t 
combines with oxide of silver in the same Avayas albumen, and IWiiih 
an insolublo organic salt of a white colour, which becomes brick »nd 
in the light. It therefore powerfully influences reduction of Urn 
silver salts in photo-chemical operations, The white salt U called 
by some tho cascatc of silver, 

Cask ink, Tho principle in milk wliicli produces chccur. H 
greatly resembles albumen, Like it, it is hold in solution in the. 
milk by tho alkali with which it is combined, and it is coagulated 
and precipitated by acids, Its action on nitrate of silver, and in 
photographic processes, also closely resembles that of nil m men. 
Vegetable caserne, which exists in the gluten of flour, nets in the »j*me 
manner, and hence flour paste is a much more powerful body in 
calotypo, &o., than the starch with which Trench paper is mri\ t nr 
oven than the animal gelatine of some English papers. U i* Mm 
valuable part of tho serum, or whey, used in photography, mat 
therefore that liquid should bo prepared so as not to bo tmiinly five 
from it, but to contain a definite quantity. Caserne dissolved in 
dilute ammonia will form a solution Avhich will coat a plate like 
collodion or albumen, find it has already been used in Huh hiumicr. 
Us properties must be intermediate between those two fluids* dneo 
it has the combining power of the albumen, and yet does not form it 
fdm so hard or difficult of development as that substance ; and a 
more ready development always implies an increase of HciiHilivnin»w, 

Catakysotyfk, A calotypo process, in which the paper in Aral 
prepared with syrup of iodide of iron, instead of tho ordinary iodide 
of potassium. As the picture developes itself after exposure by merely 
keeping the paper moist without using the usual gallic acid developer, 
it >vas supposed that light set up a “catalytic” action on the diver 
salt, which then operated on tho iron salt to produce a picture, 
Tho truth av«s, that when tho paper Avas excited on the nitrate of 
silver, protonitrato of iron was formed by tho same decomposition 
Avhicli produced iodido of silver, and this pvotosalt is a still more 
energetic developer than gallic acid. The process is not good, 
because tho solution of nitrate of silver used for exciting is in a fciv 
hours quite blackened by tho iron, and the iron-syrup is itself vnry 



H 


CAT 


inconstant in its composition j but, with smart manipulation, and 
fresh solutions, it is extremely quick. 

Catalytic Action, (jwcr«Xv/ric, dissolution,) The following 
are a few instances of wlmt 1ms been called catalytic action. 
Clean surfaces of platinum attract hydrogen and oxygen gases so 
powerfully, that, without 1 combining with them in any way, it draws 
them into such close contact with itself, and with one another, that 
they unite and form water; platinum black will absorb in this way, 
without chemical union, 250 times its volume of oxygen. Charcoal 
newly burned and introduced into a mixture of oxygen and sulphu- 
retted hydrogen, causes their combination with suefi force, that while 
it remains chemically unchanged, it nevertheless becomes ignited, 
and the gases oxplode. When a pound of starch is digested, nnd 
kept simmering for a few days, with six or oight pints of distilled 
water rendered slightly acid by two or three clvachms of sulphuric 
acid, the sulphuric acid, though itself remaining unchanged, causes 
the stand i to be converted into sugar. A ferment introduce d into 
solutions of sugar will enuse the sugar to be decomposed into alcohol 
and enrbonio acid, without itself combining in any way with either. 
Water is an oxide of hydrogen which is capableof taking another 
atom of oxygen, and becoming a binoxide, still retaining the form of 
wator ; but a piece of gold put into it will suddenly decompose it 
without becoming itself oxidized. When ohlovatc of potass is honied 
t A cause it to giyc off oxygen, it is found that the gas is much more 
freely liberated when binoxide of mimgrincso is also present, though 
ehcmionlly it takes no part in the decomposition, nor is itself 
deoxidized. ^ Ip nil such cases where a body elfects chemical changes 
in other bodies, itself remaining unchanged, this action of presence 
is .called on thlytib'a^tibni It has been supposed by some tlmt light, 
when it acts on salts of silver to pvoduco an invisible impression, 
modifies tlio salt in v some way to communicate to it catalytic pro- 
perties. The most'Hpr ob able account of such an effect would ho, 
that the ohlonnc un dergoes v homo modification similar to that which 
oxygen in ^rteiA^o.cegses undergoes when it becomes ozono, with- 
out losing its chemical identity y : Jiight has keen shown by Professor 
Scho nh to, cases, to producethisoffeot on oxygon, nnd in 

; ,alL oases of catalytic aobiou :it : may ibev that tho oatalysor, if we may 
use that term > renders alio t vopi o •. one >o.r more pf tho elements with 
which it comes in contact, Tlusnotion.of tho mod'ifymj power of the 
light is not the thipoiy .\yhioh supposes tliat a gradual 

^duotiou of metal takes place hi ' tho^iri^va r /though in such small 
:^haidit3 r 115 to be inappre ciable , hooapsfethG modi lying poorer may 
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lie the cause of the reduction, No doubt the development of tho 
image commences at a point which our eyes cannot reach, and it is 
of no importance whether that commencement takes place in the 
camera or the dark room. 

Caustic, (Kawc. burning). Chemical substances which destroy 
(lie vitality of any part of the body, or produce effects like burning, 
are called caustic. Tho name is generally applied to certain alkaline 
oxides and acid salts, which destroy animal structure. The most 
commonly used caustics are nitrate of silver, mid potassa. Tho 
fixed alkalis and earths are all caustic, as lime, baryta, potassa ; also 
such salts ns chloride of zinc and chloride of gold, 

Caustic Ammonia, Potassa, Lime, &c. See "Ammonia,” &c. 

Cent lent abe Thermometkh, This is the thermometer gene- 
rally used on the continent, and is so called from centum a hundred, 
because the space between freezing and boiling water is divided 
into 100 degrees. The thermometer used in England is Fahrenheit^ , 
where freezing water is marked 32°, and the boiling point 212°, 
In tho two sealcs, therefore, 82 and 0, 41 and 6, 59 and 15, 
08 and 20, 80 and 80 are corresponding points. To convert 
centigrade into Fahrenheit, multiply by 9, divide by 5, and add 32. 

Ckntigiumme, A weight often introduced into England with 
French formal ra. It is the hundredth of a gramme. A gramme is 
equal to 15*432 groins troy, and a centigramme to *1543 gr. 

Centilitre, The hundredth part of a litre, or of 35oz. 2 dr. 
llmin. English fluid measure. 

Centimetre, Tho hundredth of a metre or of 89*7 inches 
English j it is nearly or £ of an English inch. 

Ceuoletne. A principle in bees* wax, soluble to a small extent 
in alcohol, Tho alcoholic solution when iodized, 1ms been used ns a 
substitute for tho wax itself in tho wax paper process, Its effect 
as organic mutter is rather stronger than that of wax \ it does not, 
when introduced with alcohol, impede tho action . of light and of tho 
developer so much, and is move easily manipulated j bu$4& Requires 
the paper to bo re- waxed. Ccroleino also gives greater intensity 
when bromide or ohlorido of silver is added to the ipdido, than when 
tho latter is employed alone. It has boon luldcd to collodion, and 



the small quantity which dissolves in the ethereal mixture, will 
prevent, by its adhesive character, the cracking which is caused by 
too large a quantity of water. The proportions for preparing 
paper are — 

Solution of wax in alcohol, S. Gr. 817, (90 grains to the pint 
of 20 ob.) — 30 fh o 7 u 

Saturated solution of iodide of potassium in alcohol, S. G, 840 — 
1 ft. OB. 

Charcoal. See Cf Animal Charcoal*” 

Chemical Elements. Those substances are called elements, 
which no known chemical operations will reduce to simple forms. 
See “Tables,” 

Chemical Equivalents. Every simple substance, and every 
compound substance also, has what, in chemistry, is called its 
equivalent number; thus, 1 is the equivalent number of hydrogen, 
and 8 is the number belonging to oxygen; nitrate of silver has the 
equivalent number 170, and hydro sulplmret of ammonia the number 
34. These numbers express the proportions by weight, in which 
they combine with or are completely decomposed by each other, 
and these proportions are always constant. One grain of hydrogen, 
fpi; instance, will always take 8 grains of oxygen to form water, 
nn<184 of sulphide of ammonium will always throw down the whole 
of;: thq silver from 170 of nitrate of silver. It is easy therefore, 
from a table of thes^Mpabers,; to see at. tv glance how much of any 
substance is required for any chemical operation. See “ Tables,” 

Chemical and Chemical Bays, Chemical Spec- 

trum. The rays which, in a compound pencil of white light, produce 
ohemical changes with the greatest force, arc not the red, yellow, or 
green, but the blue,, violet, and even some invisible rays, and these, 
after the pencil lias • been refracted by a lens, do not come to the 
Sfurie foous^ as .the- more luminous rays, The point, therefore, of 
their coincidence, is called the oJiemioal- focus, and the oilier the 
luminous / the blTjjbp;Yip)[et, indigo, and invisible rays, are called 
chemical rays of light* nhdthose rays of the sun which produce 
olicmicpl changes by : itli6ir licrtV are called ohcmicol rays of lient. 
8$e “ Liglifc” Whon light is decomposed into its coloured raya by 
,-ljieing passed through a glass, prism; it ds; when thrown upon a 
#ite screen, received as an. oblong -figure called (die solar spectrum, 
||d ; tbat portion of. it which acts chemically^* called the chemical 
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spectrum. The impression which this makes npon a piece of sensi- 
tive paper, is also sometimes distinguished as a chemical spectrum. 

Cimn&TRY ov Photography. It has keen said that light 
does not lhll on any body in the universe, on which it docs not leave 
traces of its passage, and that it cannot be absorbed or reflected, 
without in some way modifying the structure and properties of the sub- 
stance on the surface of which it struck. All the effects which light 
thus produces are properly the subjects into which photography 
inquires. But it is impossible here to do more than make a general 
inquiry as to how light acts in common and easy cases, and en- 
deavour to apply the information thus acquired to the explanation 
of the usual photographic processes. It will be easy for the reader 
to adapt the same principles to the phenomena of photo- chemistry 
in general. 

The most simple case of luminous action will be mentioned first, 
because, while it is less complex than any other, it is also a striking 
type of the whole class of decompositions and syntheses effected by 
the solar radiations. ■ The element chlorine is carefully isolated 
from all other substances, and exposed to the sun’s rays. No 
apparent change takes place in it : its colour, volume, density remain 
the same j but it was observed by Dr. Draper, that in such circum- 
stances it undergoes a remarkable modification. Eor, whereas 
before solarization, it had no power to combine directly with 
hydrogen, it combines with it after tlmt event with extreme readi- 
ness, even in the dark. No other element, when alone, has yet been 
found to experience this kind of change in the light to the same 
extent, and this fact, therefore, places chlorine in the highest rank 
ns a photographic vc-ngent : the increase of affinity of chlorine for 
hydrogen in the light, and. of bodies of the sumo class, os chlorine, 
for substances resembling hydrogen in their chemical properties, 
appears to be the thread which runs through all photographic opera- 
tions, and the basis of the art. 

The effect produced on chlorine when alone, naturally leads to 
the expectation that a very decided action will toko place, il hydrogen 
also be present at the time of exposure. Accordingly, we find a 
mixture of hydrogen and chlorine gases placed in the sunshine, 
immediately combine with such force ns to produce an explosion, 
and the weakest daylight will produce a perceptible amount of 
condensation, This mixture 1ms been proposed as nu actinomcter. 
The hydrogen and chlorine united, form hydrochloric acid, and the 
quantity formed in a given time, is in direct proportion to the 
intensity of the actinic force existing at the time in , the luminous 
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ether. No change hns yet been found to ho effected in hydrogen 
by solar action, mid it may he that the action is confined entirely to 
the chlorine, 

It is not necessary that the hydrogen should ho in the elementary 
state to be capable of photosynthesis with chlorine. A great 
number of organic and other compounds of hydrogen, arc decom- 
posed by chlorine in the light. A solution of chlorine in water, for 
instance, when exposed to the sun, is speedily decomposed, for hydro- 
chloric acid is formed, mid oxygen given off to the atmosphere. 
HO -f Cl. =11 Cl. + O. The action which thus takes place in 
hydrogenous bodies, ii; the presence of chlorine, is ono of two. If the 
compound body contain water, tlie hydrogen of this water is removed 
by the ohlorino, as hydrochloric acid, and the oxygen unites to the 
remaining elements of the compound to form a new substance. 'But 
if the compound substance contain no water, liydrogon is removed ns 
before, and forms hydrochloric) acid with the chlorines but for every 
atom of hydrogen thus: abstracted, an atom of chlorine is substituted 
to supply its place. Thus, in the case of alcohol, C (Ji H O g , what may 
be represented as a binhydrate of quadriliydrocnvbon, or C 4 II 
2 IIO, that is, ono atom of rpiftdi’ihydrocnrbon, and two of water, 
when chlorine reacts upon it, the first effect is to tnke away the 
* hydrogen of the water, and leave the two atoms of oxygen to unite 
with the C ( , II 4 > and form acetio ether ; but when the water is thus 
d^omppsed, hydrogen is no longer removed, except by tlio subtitu* 
tioii^of chlorine to fill up. the gap. One atom after another is 
jjlplaeod-ip tliis maimer by chlorine, with the production of as many 
different compounds as there may bo atoms of hydrogen oxclmnged, 
Uh^i ihn ally: pub' ono atom- of hydrogen keeps its place, and the 
resulting substance Is clilorah (0^ Ilv Gl. a OA, Chlorncotio acid is 
another- yemarkhblo'd^ of this change of substance by substitu- 

tion. Tlds compound was discovered by Dumas. It is formed by 
in trodudng nsmnll ^jicmti ty of concentrated acetio acid into bottles 
mled with dry oblorhipj-aiicL exposed to the direct sunshiuo . "W Jii to 
vapours are soon formed, and the chlorine disappears. In fierce sun- 
shine the aotipii'is sometimes so intense as to oauso explosion. The 
next day crystals ' are found inTho bottles^ of olilovncetio acid j arid, 
on opening them, vapours ns ►seen to escape, of hydro chloric acid, 
carbonic 'acvdv:^bd^'(^j^^i!p$al%p)^lld;:Ol , ' phosgene gases. In the crystals 
it is found that the whole of the hydrogen of the anhydrous acetio 
r^ 1 ri] 1 ^ ^ ^ ^ ^ f ■! thus' 0^ Ojj IT 0 \ ha s b c co nio 

; O g , II 0; QMorihe toko, in ! tho presenco of chloride of otlivl 

:(CD 4 11 01.), placed in the direct light of thb : sun, will remove two of 
ttefivo^atoms of hydrogen by forming hydvoelilorio acid, and at tho 
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same time put two of its own atoms in their place. An intermediate 
compound is first formed, when single atoms only arc exchanged, and 
one atom of hydrocholoric acid only produced. So far is the mere 
fact of the hydrogen being in combination, from preventing its union 
with chlorine in the light, that in some instances the hydrochloric 
acid is formed with great violence. Thus, when light carburetted 
hydrogen or marsh gas (0 Il 2 ) is mixed with chlorine in the propor- 
tion of one volume of the former to three of the latter, even the 
diffused light of day is suflloicnt to cause a violent explosion. The 
vessels are broken, hydrochloric acid formed, and carbon, and chloride 
of carbon deposited. Of course the difficulty of removing the 
hydrogen increases with the strength of the affinity which binds 
together the compound in which it exists, but no affinity is strong 
enough to prevent it altogether j water, which is as stable a hydrogen 
compound as any, ia easily decomposed by chlorine and sunshine, 

Hor is it necessary, it maybe further remarked, that the chlorine, 
any more than the hydrogen, should bo in the elementary state in 
ortlor to produce its usual reaction with hydrogen in Uui light. 
Both the hydrogen and tho chlorine may exist in combination in 
compounds more or loss stable, in both of which tho aflinities may 
bo far from weak, and yet tho light may have the power of causing 
their mutual decomposition. Thus, the sub-chloride of sulphur will 
be gradually decomposed by water in ordinary daylight, and tetra- 
hedral crystals of sulphur may bo thus obtained, Tho compounds 
of phosphorus, silonium, carbon, silicon, and perhaps sulphur with 
chlorine, decompose water, and hydrogenous liquids in tho same 
manner. The terchlovido of nitrogen is a substance very dangerously 
explosive in the presence of hydrogenous and other combustible 
bodies, A small globule of this under water causes a tremendous 
explosion by mero contact with a drop of fixed oil, which disperses 
tho water with great violence, and emitting a momentary flash of 
light breaks tho containing vessel into atoms. But these compounds 
of chlorine arc not the most stable of tho class. As the allimtics 
increase in strength, the diflioulty of overcoming them by hydrogen 
increases, Tho alkaline and earthy chlorides are not decomposed 
in this manner, nor are the majority of metallic chlorides. Those 
only appear to bo thus affected which are very easily reduced to jho 
metallic state, or which pays without great difficulty from a higher 
to a lower state of chloridation, as from bichloritlo to chloride, bt* 
from chloride to sub-chloride, as tho chloride, of silver, _ yM ,Wi 
These nro tho principal cases in whioh chlorine is combined with 
hydrogen by tho action of light, But hydrogen, though by far the 
most important, is not the only body with which chlorine has greater 
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power of combining m the light than the dark. The element ap- 
proaching nearest to it in this property is carbon. It requires, pre- 
vious to its combining with chlorine, to be like hydrogen in the 
gaseous state, or olso in the state iu which it exists in organic com- 
pounds. These two bodies are thus associated together universally 
m all animal and vegetable bodies, and are also acted upon by 
chlorine in tlio same manner, but in very different degree. When 
mixtures of olefiant gas mid oldovino (C 2 Il 3 and CL), or marsh gas 
and chlorine (OH* and CL), are exposed to light, both the hydrogen 
and the carbon enter into union with chlorine, and in the first 
mixture a triple compound is formed, unless great excess of chlorine 
is present. The results in. both cases are hydrochloric acid and 
chloride of carbon. The chlorided compounds, of carbon arc either 
solid or liquid, but of hydrogen gaseous. It might he supposed 
that it was the. hydrogen which in these cases determined the com- 
bination of carbon and chlorine, but the fact that the hydrogen does 
not. take the whole of the chlorine when there is not enough to 
saturate it, shows that this is not the cose ; and instances occur 
where no hydrogen is present, and where still tlio carbon and 
chlorine arc induced to unite by solar action, Equal volumes of 
chlorine and carbonic. oxide gases (CL and CO) exposed to ordinary 
daylight, unite very gradually, hut in the sunshine very quickly, and 
in the dark not at all. It was on account of its modo of formation, 
called by Dr. Davy, phosgene fywp, light, and yswawy to produce). 
: :,@at;bon, also, existing in alcohol, and in many organic compounds, 
:hji s : : a ■ gi'ea i i; ten deucy to unite with chlorine, and tins tendency is 

tight. Phosphorus, sulphur, boron, 
selenium* silicon, would seem, from many reactions, to ho similarly 
attracted by solarized chlovipo, though in a degree not equal to 
1 an^L this; property, as affecting them, is scarcely 

Separated from any of its compounds by the 
influence: of light?- Its uiiaqii with hydrogen and carbon, as pro- 
di^e^by tha^agenqy, is sufficient]^ demonstrated by tip preceding 
oxp6r^oiifs : ;,ifi^e its .compounds ever decomposed by the same 
agency P . In tlio presence ..of hydrogen or ; its ^compounds, yes j 
. otlicr wise it: seems probable that they are not. This is opposed to 
the popular opinion on this subject. * Chloride of silver, bichromate 
|l||^ptas8yMfetb;of ;stbve^ ammonio-tnrtratc of iron, and other such 
Itt^iiration^ are. constantly spoken of by photographers as if they 
■.:;;*|^dJhc<)inpbsiU(^ merely as tlio effect of solar light. The light 
loosen tlio affimty,6f 'olilorino and silver for each other, to 
have a deoxidizing power, to he n dosfcructivo ^gont. Of course, it 
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would not be more strange that it should lessen affinities than that 
it should exalt them, and the question is one entirely of experiment. 
It does not appear, however, that any experiment has yet been 
recorded which proves that the change produced by light is of tins 
kind \ while the experiments made by Seebeck and Sohoolo, with a 
direct view to determine the point, are strongly conclusive against 
it. Chloride of silver, covered, in n stopped phial, with sulphuric 
acid, was found by Secbeck to remain uncoloured in the studs rays ; 
taking the stopper out was sufficient to cause its discoloration, as 
was also the addition of water to the acid. Schooled idea was, from 
bis experiments, that chloride of silver was not decomposed by light, 
except in the presence of hydrogen or its compounds. Chloride of 
silver in the dark is not discoloured, even when pure dry hydrogen 
is present, but is instantly in the light. Compounds of chlorine, 
m itch less stable than the silver salt, are not decomposed by light in 
this manner, though they are very quickly changed when hydrogen 
in any form is present. Such bodies appear to be very stable when 
perfectly protected from all combustible substances which can take 
the old ovine. Even the much stronger current of electricity, pro- 
duced by a galvanic circle, appears to have no power of separating 
elements in such a direct and abrupt manner. Wo are not without 
indications in our ordinary photographic operations, which show that 
the elements which are concerned in the decompositions must be 
balanced with tolerable nicety to allow the luminous ether to inter- 
fere with them, and duoh a compound as chloride of silver would bo 
too stable to allow its n (Unities to lie overcome by so weak a force. 
The affinity of chlorine for silver is not much weaker than the attrac- 
tion of hydrogen for chlorine, or for oxygen, if wo may judge by 
their mutual reactions, and would therefore bo as likely to resist the 
action of light as water itself. The only example produced by 
chemists, of decomposition taking place directly by light, so far as wo 
are aware, is that of chlorous acid. Chlorine is hero (01. 0) as- 
sociated with an clement ,so nearly resembling itself in its relation!, 
that it is difficult to say which is the negative and which the 
positive. They replace each, other in many compounds : their 
affinities for other bodies arc of equal strength, and directed ijojfKp 
same elements, and their attraction for each other in this conipouild 
so slight, that the warmth of the hand is often sufficient to Oauso 
their, dissolution, It is said that chlorous acid is not chati||| by 
several hours* exposure to daylight, but that a'fcw minuted suiiihjjnp 
decompose it without explosion. But it is moro probably: the heat 
of the smds rays which eilect tins change than the nbtihism, since a 
slight elevation of temperuturo will decompose this gns with oxplo- 
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sion« As liycli'ogon in many views resembles the metals, analogy 
would suggest that the effect of light would be to in crease the 
affinity of chlorine for silver, rather than diminish it. l?ov these 
reasons it seems necessary to regard the presence of hydrogen, or 
some such substance, as requisite in photal reactions. Tim 'nature of 
the hydrogenous compounds must therefore bp calculated, in all 
photographic preparations, and in all reasonings on the chemistry 
of tlie processes, 

Hitherto, for the sake of simplicity, no mention lias been made of 
any photo -sensitive element but chlorine j yot oxygon, bromine, 
iodine, cyanogen, mid others, might lmvo been, at the same time, 
adverted 1 to, Neither of those is capable of uniting, ns chlorine 
does, with gaseous hydrogen directly when exposed to light : they 
are,: therefore, weaker reagents in those changes which aro deter- 
mined by solar radiations ; but from other indications wo conclude 
thahithoir aotion on combustible bodies, which contain combined 
liydrogeri and oavbon,' .is still very powerful when light falls upon 
tjiqiiiy . TlniSy ihe .dvying oils, as they are called, confined in a vessel 
with purer oxygen, athirst scarcely absorb any in the dark, but, ex- 
posed to strong light, they are speedily oxidized and converted into 
gelatinous substances which do not stain paper, As in the ease of 
chlorine* substituted for hydrogen, which wo mentioned above, the 
oxygon, here removes carbon in the form of enrbomo acid, mill tit the 
flflipG time , replaces ifcwitl i oxygen ; no water is given off, though pro- 
bably formed in: the, oil itsoltV A similar though weaker action takes 

buttor absorb oxygen in the light, 
and become aeicl. , Tho essential oils absorb oxygon, and this Absorp- 
tion: is- inuohidQ^^ on in the light, and is the reason 

of their being odorous. During the oxidation, some give olf ear* 

of ^ hydrogen, become more and 
more- solid, and are partially converted 

into give hydrogen to form water with 

the oxygen, which, water unites with the remaining elements, to form 
solid hydrates. Hitter almond oil, in the air and sunshine, absorbs 
two ritoins of oxygen, and is converted into solid hydrated benzoic 
ncitl (0 U 1I„ Op+Oj,® Oij, ; XL 0 8 , IIQ), 111 tho similar case of 
ohlorine, bitter almond oil and light, Gu H^0 3 -h^ Cl, =sO u If 5 0 9 
:C1,+I-I Cl., but the hydrochloric acid (II Uh), instead of remaining 
.;in tho compound as: tlie w'atev'.tH 0) docs, is liberated, Oil of cm- 
>pamon is dccomp6sc|d?ih preqiscl^tlie some ummior. Gum guain- 
citm, in the light, absorbs oxygen and changes colour to groon, The 
bleaching mid the coloration of ^ijs by, light, are attributable to the 
saiiio species of reaction, in the photographic processes with 
bitumen, this property is taken - advantage of, and in the photo* 



CHE 


83 


lithographic processes generally. Carbon, in certain of its organic 
lor ms, has also the property of uniting witli oxygen in the light, 
and in many of the gradual changes which light operates in complex 
organic substances, both the carbon and the hydrogen which they 
contain are oxidi/.cd, Bromine and iodine unite directly with car- 
bon and hydrogen, existing in the gaseous state in the form of 
olefiant gas, when exposed to the sun's rays, though they do not 
appear to have any such power on isolated hydrogen or carbon. 
They are also both capable of entering like oxygen and chlorine, by 
ft process of gradual substitution, into numberless organic com- 
pounds of hydrogen, carbon, and oxygen ; and an inquiry into the 
exact interference of light in these cases, constitutes the real field 
of scientific photography. Whenever chemists spenk of the pro- 
tracted or gradual effects of these clcctro-negativo bodies upon 
others which are move electro-positive, the influence of light is to 
be suspected ; and their mutual reaction, when recently prepared, 
and when they have never seen the light at all, ought to be in such 
cases examined. The processes of fermentation, putrefaction, spon- 
taneous decomposition, and change of form, and spontaneous com- 
bustion, and other changes often spoken of ns if they were effects 
without causes, should also be studied in their relation to actinic 
phenomena. 

The other imponderable fluids, ns well ns light, have tjie power 
of increasing the affinities of chlorine and hydrogen, and of their 
respective congeners. Tims, hydrochloric acid may bo formed by 
passing electric sparks through the mixed gases, or by subjecting 
them to a ' certain degree of heat, and both these arc capable of 
effecting combinations which light is too weak to produce. These 
same agents are even found, where they exert different degrees of 
force, or in different circumstances, tq have both the faculty of 
uniting elements, and of decomposing tho compound which their 
union forms. Thus, hydrochloric acid may be decomposed into 
its elements by the electric spark ns well as formed by its 'agency. 
And the like effect has been observed in photography, to attend the ac- 
tion of the actinic rays, and has been called “reverse action 

From a comparison of tho effects produced by these fluids, upon 
the two classes of substances winch have been spoken of above* in 
different circumstances, we learn that* the order of affinities* |p tor 
ns relates to the “ sensitiveness” of the elements, is as follow##-*-'' • 
Chlorine . • Fluorine Phosplibrits^ 

Oxygen Cyanogen ^qlphhv^ 

Bromine Hydrogen vSelbrnum 

Iodine Carbon ■ffi'ovbti. 

, a 2 




This order is the same for electricity, light, and heat alike. The 
metals have not been classed, because if, as analogy would intimate 
the affinity of chlorine for them is increased by light, and not dimi- 
nished, as some suppose, this lias not hitherto beon taken advantage 
of m photography. ^ If we wish to form a table of hydrogen and car- 
bon compound bodies, arranged in the order pf their affinity for 
chlorine, fee. in the light, some modification of it would be necessary 
® Ijftll oh clem e n t , in accordance with the nature of the decomposition 
wmoh. would take place. 

, v,ii With rospeot to tlio mode in which light operates in modifying 
the chemical relations of bodies, we are almost entirely in the dark. 
It has been disputed m aomo eases, whether -actual decomposition 
is produced, or only a change in the arrangement of the constituent 
atoms } but it is clear that a molecular change must first be induced 
hhd thah.f his must end in decomposition. The precise 
moment when such decomposition commences is beyond our per- 
jto. any cnsG> necessary to be known. Whnt tlio 
is this molequlnv modification, is the interesting question, 
vyitli respect to oxygon, we know tliafc it is capable of existing hi 
uyo forms— the active or allotvopic form found in ozone, and the 
/uaum and less active form. Allotropio oxygen is often formed from 
ordinary oxygon by electricity, and recent experiments lmvo shmva 
' l V ft ko formed by light, in those cases where bitter almond 
bqdios arc present. It is therefore Mr to eon- 
the bodies 1 which resemble oxygon in a like 
^ljdp^ne,;. whjqH , has- boon altered in its degree of 
aotmty by polarization, will be active or nllotropic ohlorine. And 
so of the -rest. ; Bodies like hydrogen, combustible hydro-carbons, 

• and Wgm so remarkable for their high refractive power 

supposo that the diamond was 
combustible of refraction, Some essential 

/ops ;ftnd hydro- carbons can only ho distinguished by a peculiar 
power of rotating^ a. polarized ray- of; light to. the right or to the left. 
JJiosov^Mtoth would lead us to suppose that the 

‘l?* 011 ®F ' w the elementary atoms, and that tlmir 


^7 in cue presence or a- so- 

contl body, or .to thoi assumption, of a different nmiiccmont of It# 
own elements if isolated. In orthcr cns« the result would bo n (lie. 
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turns produced by sound in sonorous bodies. This kind of action 
is sufficient to account for the phenomena observed in the formation 
of images by the condensation of vapours, as in the experiments of 
M. Moser, The condensed vapours then arrange themselves in the 
lines of vibration, just as in the figures of Chladni, minute solid par- 
ticles arrange themselves on the sonorous surface. 

The facts, therefore, which are established by experiment, and 
which must explain for us the formation of photo-chemical images, 
are — 

The increase of affinity in the light of chlorine, oxygen, 
bromine, and iodine, for hydrogen and carbon. 

Second, Tho regular decomposition which occurs in certain cases in 
consecpiencc of this increase, capable of being represented bv 
chemical formula*. 

Third, Tho gradual and progressive nature of this decomposition. 

It remains to apply these to the explanation of the two processes 
to whiolr all others used by photographers may be referred 

I. SuN-PttINTING. 

s. 

II. DEVELOPMENT PRINTING. 

I- Chemistry of Sun Printing , — Printing on paper prepared with 
chloride of silver 'may be taken as an example. This paper is first 
prepared with a soluble chloride of sodium, barium or ammonium ; 
it is then brushed over with a solution of nitrate of silver strong 
enough to decompose the whole of tho chloride and leave an excess 
of nitrate. Nn. 01. + Ago. No^-Ag. 01. + N«o. No B 4*Ago. No fi . 
The paper now contains (I) chloride of silver, (2) moisture, (8) nitrate 
' of silver, (4) vegetable fibre, (5) starch or gelatine in the form of 
aiding, nnd lastly, nitrate of soda, which, however, produces no effect 
appreciable in the results, As to their separate .influence, it may bo 
said in general terms, that tho chloride decomposed by light and mois- 
tuvo 'gives a feeble violet imago, that the nitrate of silver strengthens 
it and ibinewhat darkens tho tone, and that tho vegetable fibre and 
size, , but especially the size, give a redder and warmor tone to the 
coloiipwitli more vigour and greater transparency. What is the 
chemistry of these effects f 

Pirst, as to tho chloride. Some have supposed: that the chloride 
is reduoed to the metallic state by the entire removal Of fciio cldorine \ 
others, that the silver loses all its ohlorine/but takes' blygen ; others, 
that it loses half its chlorine and takes oxygen to 3 \ibj>lv its place, 
becoming a mixture of sub-chloride and sub-oxide j And o thers again, 



ihat it loses half its -chlorine without taking oxygen. It seems to 
jo a sufficient objection to the idea that in the reaction the silver is 
ncldixed, that oxide of silver, in the presence of water, is reduced to 
;.ho metallic state by light, and that the violet colour is not at nit in- 
dicative of the presence of oxide or sub-oxide, for of these oxides one 
is brown, and the other black. The doubt, therefore, must lie between 
the reduction of chloride to the metallic state, or to the state of sub- 
chloride. The chloride of silver reduced to the metallic state by 
hydrogen in the ordinary methods, is of a dull grey colour, in no 
degree resembling the violet compound produced by the sun’s rays 
acting on it, but, on the other hand, the s\ib 'chloride of silver 
which is formed by immersing silver plate into a solution of per- chlo- 
ride of copper or iron is of a deep violet tint, which, when another atom 
of chlorine is given to it by an aqueous solution of that gas, bee tunes 
white. The affinity of chlorine for silver is about ecptal to its affinity 
for hydrogen, if we may judge by experiments on them in n healed 
state ; for red-hot silver will decompose hydro cl do vie acid, mul reel-hot 
chloride of silver will give up its chlorine to hydrogen passing over 
it. When, therefore, chloride of silver and water act on each other 
in the light, if the silver be reduced to the metallic state, the light 
must be powerful enough to decompose water, to prevent fclio oxidation 
of the silver, and to cause the hydrogen to remove the chlorine 
entirely from the salt, hy the superior affinity for it in those ciraim- 
athnees. But this is scarcely in accordance' with ’the known power 
q^lighl imptlier similar reactions, And, as the metals which have two 
degrees of chloric! atio.n are known to par tlvith one atom of chlorine much 
moro easily than with both* TOCbnolbde^ttio ; reduction to bo to the 
state of sub-ohlovide only* % Ag, Gl, + Ho.ss Ag.^Cl, + IL 01, + 0. 
It Is doubtful whether the ; atottv • qfcoxygem is immediately liberated 
ahv -for • experiments With the iodine test for 
presence. ;' it would therefore seem that, ns in tins 
electrolysis of water, the liberated oxygon often unites with tho wolor 
to form peroxide of hydrogen, so in photolysis, the atom of chlorine 
sometimes uromain^ to an atom of water as oxyohlovido of 

hydrogen, until sot free by other causes. 

Tho actio nbf^njtrate of silver is next to be considered. Its own 
docompQsitioivb^j^^^ matter of the, paper will bo examined 
in the next paragraph, with the paper iU6lf ^hore wo are oonoonrod 
with the dailcri^9^^n(|^|ijii to decomposing oldorido of silver 
jvhqn no such matter is present; It will bii found, • if chloride of 
silver is precipitated bom an excess of nitrate and oxposed to tho 
sun, that it darkens more than if there be no exebss of nitmto inslihii 
Pure ' ehloride of silver itself is ’bo : perfectly opnquo, that 
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after very prolonged insolation it is only superficially decomposed, 
and immediately beneath the surface remains white ; the colour \* 
therefore too feeble to produce an effective photograph, This is tin* 
case when organic matter, however active, is present, and occurs with 
all kinds of papers, albumen as well as others, when there is no five 
nitrate. Organic matter seems to have no action on the chloride in 
this case 5 and the reason of this is doubtless to be found in tin* 
solid and intractable state in which they coexist, for in processes by dr* 
vclopmeiu where the active organic matter is in solution its influence i* 
very perceptible, The reason why nitrate of silver, added to the simplt 
chloride, increases its darkening power, would app'car to be Unit tin* 
hydrochloric acid formed by the light, precipitates from the nitride 
new chloride continually upon the surface, which again suffers partial 
decomposition and renewal, In this manner a larger quantity of lit r 
violet salt will be formed than if no nitrate assisted hits accumulation, 
But the nitrate of silver also modifies the colour and vigour by if a 
specific reaction with the fibre and size of the paper, (lotion and 
linen fibre have both an affinity for many metallic oxides, alum inn, 
oxide of iron, oxide of tin, &c., and among others for the oxide of 
silver ; this affinity is sufficient to cause a decomposition of liilriiU* 
of silver in the light, though the light, unaided, has no power U» 
decompose that salt, either in the solid state or in solution. Tin* 
same solution of nitrate of silver which would of itself remain dour 
and bright for an indefinite period in the sun, will be very quickly 
reduced by light when in - contact with a piece of Swedish filtering* 
paper or pure cotton wool. The oxide of silver combines with tins llluv* 
mul the nitric acid is set at liberty as may be perceived by its smell, 
The warm brown oxide therefore mixes, and perhaps combines with 
the subchlorido, to intensify the deposit, and at the same time roiiclur 
the colour less cold and sin toy. The organic matter with which .the 
paper is sized is still more efficient in these respects, and so 
albumen, serum, and other substances with which papers are tiflUm 
purposely imbued, The principal classes of organic matter 
thoiliguines, the starches, the gums, the sugars, the gelatines, tb* 
proteiniferous bodies, the neutral and acid principles of Tats, essential 
oils and liquid' hydro-carbons, the rosins find camphors, and the 
vegetable acids, These include an almost infinite variety of • Hub- 
stances all varying in their behaviour in photographic proO«Gft, 
In sun-printing their action does not appear to dopeiuuipon thohlilorirm, 
. combining with their elements in the light,:;, but entirely oil theff 
power of forming compounds with the elements of nitrate of silver. 
All appear to possess this faculty in some measure or other. ; Goiiendly 
they form soluble compounds with the alkalis, and insoluble oiu?^ 
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of important differences in their chemical relations. If a payor, 
prepared as the chlorided papers in nil respects, except the substitu- 
tion of iodine for chlorine, be exposed to light, it is found impossible 
to get beyond a feeble grey or drab -coloured impression. The che- 
mistry of this change is more obscure than that which occurs with 
chlorided surfaces. The following is a plausible explanation. Pure 
iodide of silver, exposed in the dry state to the action of the atmo- 
sphere and light, remains unchanged, and is not reduced to the con- 
dition of subiodido, as might be expected. Calotypc papers, which 
have been prepared either by what is called the double or single 
process, may be thus exposed without change, for any period, to aun- 
* shine, but similar chlorided papers arc immediately discoloured. 
Well-washed ipdr/ed collodion plates are equally incapable of re- 
ceiving any visible impression; and, so far as any actual decomposi- 
tion is concerned, pure moist iodide of silver may bo pronounced 
insensitive to light. This seems to confirm very strongly what 
has been said respecting the mode in which the romovnl of half the 
chlorine of chloride of silver is brought about j for if the light acted 
immediately on the elements of the compound to separate thorn, it 
ought cl fortiori to decompose iodide of silver where the connecting 
affinity is weaker. But if it be allowed that an atom of water must 
i intervene, then it is plain why iodide of silver is not affected by the 
solar rays. Iodine dissolved in water and exposed to light, has not 
the power to overcome the move powerful affinity of hydrogen for 
oxygen, but on the contrary, a solution of hydriocUo acid exposed to 
the air gives up the hydrogen of the acid to the oxygon of the 
atmosphere ami sots the iodine at liberty, The great difference, 
therefore, between chlorine and iodine lies in the fact that the for- 
mer has a power of liberating oxygen from water in the light, of 
which iodine is destitute. 

When, therefore, papers prepared with iodide of silver and nitrate 
of silver darken in the sunshine, an idea might ho entertained that 
the darkening proceeded from the nitrate only ; but this would 
not be correct, because papers imbued with both salts darken more 
quickly than if the nitrate alone is present, and also because iodide 
of silver, precipitated from an excess of the nitrate in u test tube, will 
bo found to change colour under the sun’s action, while nitrate in 
such circumstances is not darkened except the light* is assisted by 
organic matter. Some other reaction must consequently ooonr in 
this instance between the iodide and the nitrate in solution. • It is 
found on trial, that whatever change takes place there Is no ‘libera- 
tion. of iodine when iodide of silver and solution of nitrate are acted 
on by light, nor of any of the elements, except nitric acid j which re- 
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mains in the. solution ; whatever change takes place is in their ar- 
rangement only, for in the dark the yellow colour is restored, except 
organic matter interfere to prevent : the yellow salt may be thus 
darkened, and restored many times in succession. A similar change 
occurs when a brown aqueons solution of iodino is exposed to 
light : no oxygen is given oiF, as has been already observed, yet very 
slowly the brown colour disappears, but is gradually reproduced 
m the dark. . When the colourless solution is examined, it is 
found that the iodine, not being able to displace oxygen, has com- 
bined with both- elements of the water in such a way ns to form 
ltydriodi© acid with the hydrogen, and iodic acid with* the oxygen : 
h II 0+6 1=1 Ojj + 5 H I. These acids form colourless 1 solu- 
tions. But in the ordinary course of chemistry, hydriodio acid is 
decomposed very quiokly by iodio acid, water being formed and 
iodine set free. Tliis sufficiently explains the reappearance in the 
dark of the brown colour which the light destroyed. When free 
iodine is added to a solution of nitrate of silver, if iodide of silver 
only were formed, then, besides nitric acid, an atom of oxygen would 
bo Liberated j : for Ag. 0 + N 0 6 +I=Ag. I+N 0 r> + 0 ; but hero 
also, iodine not having the power of liberating oxygon, forms with it 
iodic acid, and so iadate of silver : C Ag. ON 0 6 + 6 1=3 Ag. 0 I 0 5 
+ 5 Ag. I + 6 N 0 6 , The reason, therefore, why light has not suffi- 
oiout power- to decompose iodide of silver in the presen co of water 
011 ty> ( ftTK l Cfln 30 decompose it when nitrate of silver is also pro- 
9epti» ; is tolerably obvious. In addition Jo the tendency which iodide 
of silver has- in the light to give up . iodine to form hydriodio acid 
and ; iodic acid, another force is introduced viz., tho attraction which 
tho fokicle of silver in the nitrate has for thoso two acids j and it is 
easy to ’.suppose, that though either force separately might be insuffi- 
cient, y<+ the two in union might be able to complete tho change. 
The formula of the decomposition wouUl+e 6 A g. 1 + 0 Ag. 0 N O fi 
=Ag. O I 0|+5 Ag,; : J+ 6 N 0 5 + 0 A g., if wo suppose the silver 
is reduced to. the metallic state ; or if wo suppose it to become vc- 
ducecV to subiqdide only, which seems niQre probable, the 6 atoms of 
metallic silver which arc shown; in^the : jjlcinnii]^v'wiU--. be united to 0 
atoms of undecomposed iodide. In the dark, if no 'organic matter 
prevent, this aiTangemoht of; the ^fomeuts is altered imd nitrate and 
iodide of silver reformed. When organic muttor, such as paper, is 
present, the reaction will be different if an 6vganio salt of silver take 
purt in it instead of the nitrate. This organic matter may have 
isueli mi affinity for tho atom of oxygen, tho nbudiberntion of ‘which 
causes the above formula) to be so complex as to cause an entirely 
dUforcnt change, or it may by its affinity for , tho subiodide simply 




maintain the arrangement of the salts which light has induced.^ The 
former is probably its action in developed prints, the latter in snn 
prints. iVe cannot wonder if this be the correct view of the dark- 
ening of iodide of silver, that it should be carried to a. much less 
degree than in the case of chlorido, where not a fresh arrangement 
of the salts merely hut actual release of one element occurs. T ho 
light is barely sufficient in the iodized paper to overcome^ the incli- 
nation which the sails have to return to their first condition, and 
this inclination increases as the iodatc and the free nitric acid . ac- 
cumulate ; the reduced subiodide is of a dingy colour, with very little 
force j and the quantity of nitrate of silver must be small, because 
strong nitrate of silver lias the property of dissolving iodide to such 
ail extent that, if allowed by evaporation to become concentrated, the 
whole surface of the paper would be whitened and its sensitiveness 
destroyed; and the organic matter has no influence directly on tins 
iodide, any more than it has on the chloride^ Tor these reasons the 
chlorido is universally employed in sun-printing, 

II. ‘Development- Printing* — By. development is meant the 
rendering visible an invisible actinically formed image, or the 
intensifying a visible one, by means of chemical reagents acting 
by their ordinary chemical affinities independent of the light. 
Both visible and invisible impressions of, light maybe developed. 
A body whose presence in a certain preparation is emniialt oils 
modification by light, is called ft sensitizer ; ■ if not essential * to 
the nctinic influence taking effect, but only favouring fclm production 
of tlie effect in ft shorter time, it is an accelerator \ if itself decom- 
posed in such a way by the substance which has already been 
modified or decomposed by light as to attach itself to it, or in any 
other way render the effect perceptible or plainer than be lore, it is a 
developer. The same compound may fill all three oilices, but its use 
is different in the three cases, It is important to remember that the 
developer is always a compound, cither decomposing. spontaneously, 
or suffering decomposition, by the substance produced by light in the 
'sensitive surface, In the usual processes of photographic printing 
by development, the developer is always a mixture of solutions which 
are gradually letting fall a precipitate by their action on each other, 
The principle of development is therefore altogether different from 
sun-printing, and the chemistry proceeds on altogether a different 
principle, The power which is continually acting in sun-printing 
is the power of light in causing certain elements to unite \ the force 
resorted to in development is simply the attraction of cohesion, by 
which atoms which are homogeneous tend to cling together. So 


entirely is this tme, that after a print has been developed, washed, 
altered by a fixing ablution, and washed again, after it has been dried 
and knocking about for months, the process of development may bo 
continued, When the image has, therefore, once "bison formed in the 
camera, or the pressure frame, all that is done further is to pour over 
them a mixture from which silver, in some form, is being very slowly 
precipitated, so that at the moment when the precipitate is being 
liberated from the solution it finds itself in contact with tbo particle 
to which it has a tendency to adhere, just as wlieu chlorides of silver 
is being precipitated from the nitrate, the particles which arc witluu 
each other’s sphere of attraction, cohere to form a fiocculent mass 
instead of going separately to the bottom. All that is necessary pre- 
vious to development is, that centres of attraction .shall lie 
formed by the change which light 1ms caused, having this affinity for 
the particles which arc to he precipitated upon thorn. What arc Uui 
particles which nvo thrown down by the usual developers ? These 
developers are nitrate of silver mixed with either sulphate of iron, 
gallic acid, or pyrogallic acid. 

When nitrate of silver and sulphate of iron are mixed in solution, tlm 
iron tdkes the oxygen of the silver nnclthe silver is precipitated in tho 
metallic state, W hen gallic or pyrogallic noid is used, the precipitated 
silver is found to be combined with a small quantity of organic matter, 
which has not been examined. Tlio image dithers therefore in tins 
three cases, but until a proper analysis lms been made, wo cannot do 
inore than point out the more truly metallic nature of the imago 
I owned when a. protosalt of iron is employed, than when recourse is 
had to nn organiCi.dQo^idi^^ : , 

Both chloride and iodide of silver have been extensively used for 
printing by development.,; The. samp objection does not lie against 
the iodide, hvthis^pclo pf producing pictures, that was found in sun- 
printing, t Thpgji giving a very feeble direct print, it is found that 
thp incipient ifitage is more quickly formed, and tho reason may bo 
easily drawn from what has been already remarked. A run mm go* 
inept ; of the elements, and a production of suboxide su (lie ion l to 
deveiopo upon, is very speedily ofieotod, and that long before any 
impression is perceptible to the eye, end wlio^i tho developer i« 
appl ied, having a strong afilnity for oxygon, the atom of oxygon which 
prevented the formation of iodide without iodato Is removed and Iho 
development proceeds rapidly. ’ But in tho case pf olilorido, the de- 
composition, because more complete, requires a stronger and more pro- 
longed action of the light, and the imago must bo quite visible before 
the development commences. * 

Two olteobs am observed in printing by development on iodide of 
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silver which do not occur on the chloride. These fire such n reversal 
of the usual manner of impression by the light that, on development, 
the precipitating silver is adherent on the parts winch liaye had the 
least intense ligh t upon thorn, instead of those which have been most 
vividly illuminated ; and the other is a reddening of the imnge in the 
parts which have been struck by the highest lights. They are pro- 
bably, both of them, to bo accounted for by changes produced in the 
sensitive surface, by light of a certain intensity and duration, in 
which the elements return to their unimpressed state, or some element 
is actually eliminated. Tim iodide of silver with tho. nitrate is 
subject, as lias been shown in the paragraphs on sun-printing, to hover 
between two states, either of which it may be made to assume at 
pleasure. When acted upon by light, iodnto, iodide, and subiodide 
of silver are formed, and nitric acid liberated, This liberation of 
nitric acid, against its affinity For oxide of silver, must have a retard- 
ing effect upon tho gradual change operated by light. Tlmt tho 
state of the substances after insolation is somewhat forced and strained 
when judged of by ordinary chemical affinities, is shown by the fact, 
that darkened iodide of silver, in the nbaouco of organic matter, will 
return to the yellow form \ and therefore, as tho nitric acid increases hi 
quantity and in power, with tho intensity and duration of tho illumi- 
nation, a time is likely to arrive when it would suddenly upset tho 
constrained relations of the parts, and reproduce tho original arrange- 
ment, In this case, the most strongly lighted parts would receive 
little or no deposit in the development. ^ This view of the matter is 
confirmed by the oiroum, Stance, that it is when a bath of nitrate of 
silver, contninining much nitric acid is used, and when little or no 
organic matter is present that this reversal takes place, it lias been 
produced and remedied many times successively, and with absolute 
uniformity, by alternately using a large comparative quantity of nitric 
acid, ftud of noetic acid, nor is it observed except when pictures of a 
leaden metallic appearance are being developed, tho colour and 
( feebleness of which are indicative of nitric acid and metallic silver, 
free from organic admixtures. It is also sometimes purposely 
produced by exposing tho plate for an instant to tho light at 
the very commencement of tho development. This momentary 
exposuro perhaps acts just as the iutensor light In tho mor# exposed 
parts of the image, to which wo luivc adverted. If this explanation 
bo correct, a true alternation ought to take place, in tho effect/ since 
when tho particles are again placed in the statm mto ante the 
further impact of light would operate as at first, Soino experi- 
menters have said tlmt this regular alternation of eifeots .'really' occurs, 
A similar phenomenon is observed whon hydrochlorio aoid is subject- 
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ed to electric sparks : the hydrogen and chlorine nro separated until 
a certain point is reached, and then another spark causes their instant 
and explosive recombination. The effect seen in the reddening of the 
skies of landscapes and of the strongest lights in portraits may he 
the same thing, prevented by organic matter from fully taking effect, 
or more probably be only the consequence of more violent action 
upon the developer. 

These observations show that if the use of iodide of silver bo at- 
tended by the great advantage of sensitiveness, the sensitiveness is 
itself the cause of disadvantages which it requires skill to obviate. 
On chloride of silver the sun-printing and development may be 
mixed in any proportion, and to the experimenter’s taste without 
entailing any of these inconveniences. 

Space null not allow any detailed explanation hero of the che- 
mistry of the fancy photographic processes, ay even of the number- 
less interesting photo •chemical experiments on particular salts which 
hn ye been recorded ; they are briefly noted in their own places, 
The principles above laid down are the main clue lo the interpreta- 
tion of all. 

Ciixae’ osoimo i (Italian, f< Chi nro,” light, " os euro” dark). The 
light and shade of a picture is called " cliiar* oscuro,” a term much 
used by artists. See “Breadth,” 

I China Clay. See “ Kaolin ” 

" C ii lok acetic Acid. An acid formed; by exposing acetic acid 
and chlorine todight. Chlorine displaces hydrogen, until 0, 1L 

II 0, becomes 0, t Cl. g 0 3 , H O. 1 3 ,l 

■C!iho«.atr,of Potassa. K 0, Cl. O g . This suit is usotl in 
the produetiorr of oxygen gns, which it gives off l'ondily when mixed 
with a small quantity v of binoxidc of manganese; its oxygen is the 
element which onuses its use in the mnmil»oturo of lucifor matches, 
nnd of those compounds wliicli ave intended, .to hum with an 
intensely vivid light. It Ims been used as ft : 4i'it wash lor paper, 
instead of a chloride. . , 


. Chloride.' The compounds of other elements with chlorine nro 
either acids or clilorides. With oxygeh and; hydrogen it forms 
acids, with metals and other ' elements chlorides. i . : The chlorides of 
the alkalis and alkaline earths are used hi photography not as 
sensitive bodies, hut us convenient salts for tlto production of those 



C1IL 


95 


which arc. The chlorides which would he especially likely to ho 
n fleeted by the light falling upon thorn, arc the compounds of silver, 
platinum, and metals not easily oxidised ; mid also such metals ns 
iron, which have several oxides and chlorides, and combine in inoro 
complex forms than those whose nllinitics for oxygen and chlorine 
arc much stronger, and whose salts arc much simpler, iron, lor 
instance, has four oxides and two chlorides, and the oxygen and 
chlorine appear to have the power of replacing each other m some 
cases, Their relations resemble those of organic compounds more 
nearly than those of many simpler inorganic bodies, and would 
therefore appear to promise the production of compounds stnl.nl >lo 
for the production of photographic images, Cobalt, copper, iron, 
and manganese are especially rouuirkuble for these properties, and 
many have been already found to be decomposed, or modilietl, bj 
light and organic bodies. Chlorine appears to have a greater iifiuiily 
for most of the metals than oxygen, so tlmt it is removed by heat 
and light with greater difficulty; and though chlorine at a high 
temperature decomposes most ol the oxides, and entirely disengages 
the oxygen, oxygen acts only on a very few chlorides, principally ol 
the class which has been spoken of as forming. complex arrange- 
ments. Ivon seems to be nearly balanced between chlorine and 
oxygen, for sesquioxide of iron dissolves in hydrochloric acid to fouri 
sesquichloride of iron and water ; but the scsquichloride, evaporated 
and exposed to the action of the air, again lornis sesquioxide and 
hydrochloric acid, there can scarcely be a doubt that this hint action 
would bo accelerated by light. Water is decomposed at ordinary 
temperatures by the percliloridcs of manganese, chromium, col nio- 
bium, and tungsten, and by the chloride of arsenic : hydrochloric 
acid and a metallic acid are the results. Chloride of tungsten m 
decomposed by it, with tho disengagement of hydrochloric mud, and 
the precipitate of oxide of tungsten ol a violet color. ^ Water also 
acts upon the chlorides of antimony, bismuth, and tellurium, decom- 
posing them into oxychlorides winch arc insoluble, and chlorides 
soluble in tho atoms of hydrochloric acid formed, hi the reaction 
ql’jvnter upon the subchloride of tellurium smneof the metal is even 
induced to tho metallic state. The chlorides of silver, platinum, gold, 
&c.p arc believed to bo all decomposable by water and light,, more or 
less easily. Some that do not appear to form hydrochloric neul 
with water, as the bichloride of mercury, do so in the light in ether, 
or other solvents. Tho alkaline and earthy chlorides, whoso con- 
necting affinity is stronger, do not appear to be oxidized or 
reduced by widely in which they avo very soluble ; hut chloride of 
sodium and others will speedily give colour in the light to alcohol 
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lime. On this account it is employed freshly fused to deprive gases 
of aqueous vapour, and as n means of depriving ether and alcohol 
of water. It is copiously soluble in alcohol : ten parts of anhydrous 
alcohol S, G. 79'Jf dissolve seven of the chloride, and the solution 
in cold weather affords crystals containing 60 per cent, of alcohol, 
instead of water of crystallization. It may be conveniently used in 
testing comparatively two samples of collodion for water, by dissolving 
0 or 8 grains, while hot after fusing, in a drachm of the plain, or in 
half a drachm of iodized collodion, As often sold it is in the 
form of the hydrate, and, when warm, dissolves in its contained 
water : tltis must be boiled away, and the dry salt then fused. When 
*• employed on printing paper it gives a very rod picture ; the nitrate 
of lime formed is deliquescent, and may prove injurious if the paper 
be long kept, Nowly-mado anhydrous chloride of calcium is phos- 
phorescent. ' It is often present in common salt, and then makes it 
very moist, It must not be confounded with chloride of lime, 
which contains oxygen as well as chlorine, 

Chloride ox*' Copper. There arc two chlorides of copper, a 
■ subchloride Cu, 3 Cl, and a chloride Cu, Cl, ; tho latter is the salt 
generally employed, When copper wire is twisted into a spiral 
form, made hot, and plunged into a vessel of chlorine, it burns like 
iron in oxygen, though with less intensity : thick vapours of tho 
chloride are formed, which are every now and then rifted by sparks 
of vivid llamo, It parts readily with half its chlorine, and jins been 
on this account added to hyposulphite of soda to produce toning 
properties, which it docs in tho same manner as free iodine ; also to 
assist iodide of potassium in bleaching papers which lmvo been pre- 
pared with tho sensitive silver salts and davkened by the sun; and 
m giving chlovino to silver plates immersed in its solution, with a 
. view to form a coating of violet subchloride of silver that shall give 
the colours of the spectrum, 

Chloride of Gold. There arc two chlorides of gold, viz,, Au, 
Cl, and Au. Cl.jj : the former is prepared by heating tho latter to 
tho temperature of melting tin, till no more chlorine is evolved, aqd 
is decomposed by water into tho latter and metallic gold, The 
second of those two only is soluble, and is the salt generally colled 
tho chloride of gold. G old unites directly with chlorine, and it also 
dissolves in an aqueous solution of chlorine, Gold cannot decompose 
hydrocMorio acid, either dry or in solution, because the attraction 
oi‘ ohlorino for liydrogon is greator than for gold< Jtoan liberate 
tjie hydrogen in neither oasq^ but if nitric acid be also present in 

n 



98 


CIIL 


the solution, then the hydrogen, instead of escaping, forms water 
with the oxygen of the nitric acid and disengages N 0 2 , which is 
hekl by a much more feeble force than the hydrogen of either hydro- 
chloric acid or water. The attraction of chlorine for gold is 
stronger than that of N 0 3 for 0 3 . But the affinity of chlorine for 
gold is not great, and hence it is easily driven off by neat. It is also 
reduced to the metallic state by protosulphate of iron, and by gallic, 
acetic, citric, oxalic, and other acids which tnko oxygen, and then 
forms hydrochloric acid from the elements of water. When neutral, 
the compound and its solution arc red; but if hydrochloric noid bn 
present, yellow. It is of important rise in photography : in tins art 
it is constantly made use of for toning the red newly- fixed images, 
for making the sel d’or, or double hyposulphite of gold and suchi, 
for gilding daguerreotypes, and even in chloridimg collodion, and, 
mixed with other chlorides, in preparing papers for the printing 
frame. It has been further applied to the reduction in strength of 
over-printed positives, and to the restoration of those which lmv« 
faded. Solution of chlorine, or any easily decomposed chloride, an 
the perchloride of copper, or bichloride of mercury, will reduce a 
print, when quite bronzed, to a reasonable condition ns well us Ihn 
chloride of gold. To revive a print, immerse it in a hath composed 
of 40 grains of the chloride to a pint of water rendered slightly iwid 
with hydrochloric acid; in the light of the sun a few minutes nvo 
sufficient, but in the dark three or four hours arc necessary to com- 
plete the restoration, when the print must bo fixed again with IVosli 
hjpOsiilphite. The other uses are explained elsewhere. It is best 
kept in solution. To make it, place a lmlf-sovcreign in a vessel 
containing nitre-hydrochloric acid and ■ digest with a gentlo bout: 
add fresh aqua regia when notion lias ceased If it bo not entirely dis- 
solved. The solution will contain chloride of gold and chloride of 
copper^ and |free acid : add, therefore, carbonate of soda enough to 
neutralize the acid and precipitate a green salt of copper, which may 
be left till the next day to settle. The solution will contain about 
86 grains of chloride of gold, and if rendered slightly acid, and 
made up to 86 fi, drachms, will bo stable, and each dracltm will 
represent a grain of the chloride. 

Chloride of gold is a photo-sensitive wilt* a picco of paper 
moistened with it and exposed to light Mooines purple in eon se- 
quence of its decomposition. Tho oxitfea of gold; are More or less 
purple, and the finely divided metallic gold ^dflfiifebroivu : tho 
chloride of gold would, therefore, appear to bo reduced to nn oxide, 
An. Ol.g, + 8 IT 0 '= Au. 0 + 8 Ii Cl, This oxide 1ms not tlm 
•instability of the tcroxide in the light. Pictures toned with gold 
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in the form of teroxicle have been known to become redder in time 
owing to the reduction of the gold to the state of pure mclal. 
The tcrchlorido of gold is the basis of the chrysotyj?e process, but 
it is merely a developer in this case. A persolt of iron in the pores 
of the paper is reduced* by light, to the state of pratosnlt in tin; 
sunned portions, find upon this* by the reducing power of the iron 
itself, gold is precipitated in the metallic state, or silver if nitrate 
of silver be brushed over the paper instead of terchloridc. If chlo- 
ride of gold and chloride of barium nvo both in the paper when the 
exposure takes place, then instead of the gold appearing in the purple 
colour of the oxide, the first effect is to remove the slight pinkoy nr 
yellowish colour of the gold salt entirely and then slowly and feebly 
darken it. hut before any decidedly visible imago is formed If 
the paper lie immersed in water, the picture is rapidly developed to 
a full purple brown, Hot steam has the same effect ns water and 
is more energetic. The following is probably the rationale of this 
interesting change which has not hitherto been explained. Chlo- 
ride of gold (An. CLg), forms with chloride of barium* ammonium, 
&c., double salts containing an atom of each, and which crystallize in 
a regular manner with four or five atoms of water, The gold onnnot 
be precipitated by alkalis from the solutions of these salts : mul in 
this and their constitution they resemble the double salts of citrate 
of iron and citrate of ammonia and the like, such as thepotassio- 
tartrate of iron, the ammonio-oxalato of iron and many others. 
When these double salts of iron are exposed to light the oxygon 
mul carbon of the organic acid are so excited — See <f Chemistry of 
Photography/— that carbonic acid is formed mul escapes, and an a 
consccjucnce the salt is reduced to the state of protoxide. Similarly 
when the double chloride of gold and barium is solarized, hydro- 
chloric acid escapes and the gold is reduced to the stnto of proto- 
chloride. But protoohloride of gold, though permanent when dry, 
is quickly resolved by water, and especially by hot water into 
metallic gold and pevchloride. The first whitening effect observed 
is the formation of the pvotocloride and the subsequent darkening 
is the commencement of the resolution of the double compound by 
the action of the atmosphere. Similar effects occur with oxalate 
of ammonia, acetate of lead, bichromate of potash and iodido of 
of potassium with, this chloride. 

Clilorido of gold can be entirely separated in the neutral fitato 
from the acid solution by means of ether, which dissolves it more 
readily than water. The hydrochloric acid remains with the water. 
This is a neat way of neutralizing it for tlio preparation of toning 
baths. The salt is extremely deliquescent, and, therefbre* cannot bo 
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conveniently kept dry : its solution in pure water, slightly tic id, will 
not decompose, but an alcoholic or ethereal solution might decom- 
pose in the light, if kept long, 

Chloride op Iron, TYlint is usually called the chloride of 
iron is the sesquichloride or perchloride (Fe.g 01. 3), it is formed 
hy dissolving the peroxide (Fe . 3 0 3 ), in hydrochloric acid mid 
evaporating to dryness. It is salulile in alcohol and ell 101% and 
deliquescent. The alcoholic solution is the tincture of the shops ; 
boiling alcohol dissolves its own weight. Added to hyposulphite 
of soda it produces sulphur compounds which impart good limes 
to photographs, but make them liable to fade ? it acts on ^ tlm soda " 
compounds as free chlorine would, and loses chlorine. ^ Mixed with 
iodide of potassium and spread over darkened chloride, paper, it 
bleaches out the dark impression in the light, die potassium giving 
iodine, and the iron cldorine, which combine with the reduced silver, 

Chloride op Lead. A white fusible compound crystallizing 
in needles from hot solutions, and in some respects resembling 
chloride of silver. It is insoluble in alcohol, but very soluble in 
hyposulphite of soda, in combination with which it makes a good 
toning bath for positives. Chloride of lead is obtained by digesting 
litharge in hot hydrochloric acid. 

Chloride op Lime. Bleaching powder, soluble in ten parts of 
water and then called bleaching liquor, Formed by exposing hydrate 
of lime to the vapours of chlorine. Similar compounds aro pro- 
duced by substituting bromine or iodine for chlorine, and they con- 
stitute the best form of accelerator for imparting bromine to the 
iodized daguerreotype plate. They contain calcium, oxygon, and 
chlorine or bromine, and are now generally supposed to bo hypo* 
chlorites, &c. Chloride of lime is thus represented m Cm Cl. 

+ Ca. 0 , Cl. 0 . The greatest attention must bo paid in forming 
these salts to keep down the temperature, or entirely different uud 
useless compounds will bo produced j these evon form at common 
temperatures in the course of time, The carbonic acid of tlm air is 
quite strong enough to decompose them and; evolve the hypo chlorous 
acid, &c., which lias powerful bleaching pvc^pyties. Chloride of 
calcium contains no oxygen: the lime salt 13 aptnotimos not entirely 
removed from paper after bleaching, .. 

Chloride of Magnesium, Mg, Cl. This snlt'is of great use 
in the collodion process, when it is thought desirable to add a 
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chlorido as well as an iodide to the iodising solution, for it is 
soluble in twice its weight of alcohol Its effect is to increase the 
density of negatives, and prevent solamntion of the skies j it is also 
useful in the dry process, for increasing the sensitiveness of the 
plates by rendering the perfect removal of the irco nitrate of silver 
unnecessary. In printing transparent collodion positives upon glass, 
it increases the density and vigour of the blacks, and improves the 
tone of the picture* The nitrate of magnesia formed in the N.fr. 
bath is an acid salt, with an cilect resembling that of free nitric 

Chlorido of magnesium is extremely deliquescent. It is obtained 
* by passing hydrochloric acid over red-hot magnesia. Sen-water 
contains about one-fifth part as much of it as of chlorido oi sodium. 

Chloetde 01 * Mercury. Hg, Cl, Calomel, When 100 is. taken 
as tho atomic weight of mercury, this salt is a sub chlorido .or 
dichlorido, since it takes two equivalents of 100 each to form with 
one equivalent of chlorine (86), one equivalent of the chlorido 236 ; 
but when 200 is taken as the atomic number of mercury, then this 
salt is called tho chloride, Tho opinion of chemists in general is, 
that 100 should be taken as the equivalent number of mercury, and, 
if so, calomel will be a subcbloride, though in commerce it is still 
called the chloride, and corrosive sublimate tho bichloride, Calomel 
is insoluble i like the SUbchloride of silver it is resolved by solvents 
(hydrochloric acul) into metal and a higher chloride : it phosphoresces 
when scratched* It is decomposed by alkali, and ammonia,, and black 
auboxide is ono of tho results. This black .suboxide is what is 
formed when photographs are whitened by bichloride of mercury, 
and the produced chloride of silver and chloride of mercury are 
acted upon by ammonia, The bichloride of mercury is soluble in 
18 parts of water at 60°, and in 3 of hot water, in 2 parts of 
alcohol and in 3 of oilier, also in its own weight of hydrochloric 
acid. By parts, arc intended parts by weight* Seo (( Bichloride 
of Mercury,” 

Chloride of Nickel. Formed by dissolving nickel or Its 
oxide in hydrochloric acid, and heating the salt to redness. Soluble 
in hot water, 

Chloride of Pla/huum* Tho chloride of platinum' usually 
spoken of is a bichloride (Pt, CU) easily soluble in water, ether, 
or alcohol. The protochloride (Ft. Cl.) is insoluble like the cor- 
responding salt of gold. When tho bi chloride of platinum is mixed 
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with lime water, or solution of carbonate of . soda, and exposed to 
light, a white precipitate is caused in the lime water, and a red 
precipitate in the soda solution. The white powder lias boon deter- 
mined by Weiss and Dobereiner to bo a hydrated compound of 
chloride of calcium with lime and peroxide or platinum, having the 
formula Ca. CL + Ca, 0, 2 Pt. 0 3 + 7 II O ; and the red 
crystalline precipitate to be Ha. 0, 3 Pt. 0 2 , 6 II 0. I hose two 
compounds are sufficiently complex and might seem to indicate a 
very intricate reaction when the solar rays fall upon the mixture, It 
will be found, however, on examination that the increase ol attrac- 
tion of chlorine for hydrogen in the light will account for the change 
in a very simple manner, thus i — 

2 Ca, 0 + 2 Pt. OLo + 10 II 0 = Ca. Cl„ Ca, 0, 

2 Pt. 0 3) + 7 H 0 + 8 H CL 
and 

Ha, 0 C On + 3 Pt. OLo + 12 II 0 = Ha. O, 3 Pt. 0 2 , 

+ 6 H 0 + 0 II 01. + C 0 3 , 

from which formulas it will be seen that in both cases hydrochloric^ 
acid is formed, and that the platinum becomes oxide instead^ ol 
chloride. The light does not appear to have the power of causing 
water alone to decompose chloride of platinum as it docs chloride 
of silver, but when other substances are present which have an 
affinity for oxide of platinum, and, therefore, may bo supposed to 
exert some force in its formation, then the decomposition by light 
will take place. Paper lifts the power of slightly decomposing 
cliloridc of .platinum in the light, for with some days* exposure, the 
effect is visible, In one of Sir John Herschers experiments neutral 
bichloride of platinum was exposed to the sun find brushed over 
afterwards iw the dark with nitrate of silver. The picture was 
weeks before it began to develop e, but still it developed in all its 
details. It has been used as a toning agent both before, fixing and 
also in the toning bath, just as chloride of gold, but it is not so 
• energetic, and the tone is less pleasing, 


Chlohide op Potassium, K CL = 76. This dissolves in 8 
parts of water at 60°, but is insoluble in alcohol, This salt is a 
residue in. several chemical processes and is often present as an im- 
purity in the iodides and bromides of the and in nii.ro as 

occurring in commerce. In preparing pnpQts itfei'^not much used, 
though the nitrate of potassa formed in sonsiti'dhgf^vdhld.not bo so 
likely to damp the paper and spoil it when kopt, as iiitrato of soda, 

Oiilohide op StLYEH, Ag. Cl,=rl44, Formed tiy precipitation 


discoloured in vacuo when bitumen and other organic iimllir* 
which in the air are decomposed by light remained intact, but it \*t* 
feet vacuum is not attainable, and chloride of silver is much mm* 
sensitive than bitumen. When presented to light under milphiitv' 
acid in a stopped bottle, quite full, no change takes place ; mid llmi 
the acid, as such, does not prevent its discolouration is proved W 
the fact, that the change goes on if the stopper of the ballli* hr n 1 - 
moved so that air can reach the surface of the acid. If air, or m ma- 
ture rather, can act on the chloride through the sulphuric acid \\v mm: 
well suppose it can in nn imperfect vacuum. Chloride of silver mil 
thus be reduced by light even under strong nitric acid. It lui* lim» 
given as a proof that it is directly decomposed, that it blackens \\ Um 
carefully freed from moisture nnd exposed under benzole in n luW 
from which the air is expelled by boiling the benzole. Hut lintwA* 
contains hydrogen, and is very much inclined to unite with chlorine 
this only shows that if the benzole were pure the chloride can 1 m dmum * 
posed without being oxidized; and that it is not oxidized in I hr** 
experiments is also shown by the accumulation of oxygen, wtorr* 
the water, in the bottles in which they are conducted, Pure 
chloride of silver appears therefore to be not decomposable hv it^hi ■< 
and the presence of hydrogen, or a body having affinity for rldoifow, 
seems essential to its decomposition, The port of the? Hpnlwm 
which acts on chloride of silver includes the rays from the; gmm 
wards the violet, to a space quite beyond the visible sprel mui iW 
portion from the green to the extremity of the red, eolleelnl U* n 
focus so bright that the eye oan scarcely endure it will not ilitrohiuir 
chloride of silver exposed to it for hours. The point of iiinxtuw* 
effect is even beyond tbc violet end. Prom , the power wlifrlt to 
possesses of displacing and setting free oxygen from hydrogen H 
suffers a loss of chlorine in the light, but there is no corrrmpnmbn^ 
liberation of iodine and bromine from their silver salts in r *<#*#• 
quonce of their having weaker affinities than oxygon ; ]mm> 5 1# 
cliloride gives the stronger image in the light. But the aelunl \\lm» 
ration of the oxygen requires a stronger and more prolonged mitm* 
of light on the part of the chlorine than is necessary f o change lb* 
iodide and bromide, for these change coloured' darken sdigh% 
though they lose no iodine or chlorine, and s6t free no entypm, 
They enter into new combinations, merely, apd henco are HIM 
quickly altered than tho cliloride, and give a dqvdopn^, 

with less insolation, 

Though a picture is produced by light on cliloil^-pf «ilv^r* m 
chloride remains in the fixed image, and thereforo tjio refill 
oan bo obtained by using other silver salts : it is oiflyiSoftll m m* 
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the solubility of salt, viz. that it is as soluble in 09k! water as in 
hot : it requires three parts of water to one of salt. Half an ounce 
only is taken up by 100 ounces by weight, of alcohol, of S, G. 884 . 
so that a very small quantity only could remain in solution in collo- 
dion, since it is still less soluble in ether and that part would bo liable 
to precipitation in the setting of the film. 

Chloride op Strontium. Sr. CL = 80 . Obtained by dis- 
solving carbonate of strontia in hydrochloric acid diluted, evapo- 
rating to dryness, and fusing the residue. If dissolved and crystal- 
lized, J the crystals contain six atoms of water, and the ^ equivalent 
will be 1 184 , This salt is readily soluble in alcohol and in twice its 
weight of water: tlic crystals deliquesce. 

Chloride op Tin. The protochloride of tin, Su. CL is sold in 
commerce under the name of salt of tin : it strongly attracts oxygen, 
ancl, therefore, reduces many metallic solutions : on this account it 
hits been recommended as an accelerator, It is partly decomposed 
by a large quantity of water, with the deposition of an oxychloride 
and the formation of free hydroqliloric acid: unless this acid is 
present it quickly becomes turbid: the acid solution is a powerful 
deoxidizer. Chloride of tin is extensively used as a mordant in 
dyeing. 

Chloride op , Zinc. Zn. CL = 68, or, as produced by evapo- 
rating its solution, Zn, CL II O = 77 - It may bo formed by 
evaporating a solution of zinc in hydrochloric noiii to dryness, and 
heating the residue red-hot in a glass tube with a small aperture, 
The solution of this salt is always acid, aiul cannot be neutralized 
till all the zinc is precipitated, time has a very powerful affinity for 
chlorine. Its acidity is not in favour of- its use photographically : 
it is soluble in its own weight of alcohol, 

Chlorine (x^wpoc, green). Chlorine is so called from its colour 1 
it is n greenish yellow gas. It is the most powerful electro-negative 
dement, generally displacing oxygen, Tlioru arq $pmo who still think 
it to be an oxygen compound, and, if so, bromine and iodine also. 
These bodies all seem to ho powerfully modiliorliby solar light, and 
resemble each other in their chemical properties^ but they are . not 
all generally considered to contain oxygon, Tp: ; obtain olilorino, a 
mixture of one part by weight of coarsely powdered blaok oxido of 
juangnnese, and two parts of common hydrochloric aoid *wuy be 
heated oyer a lamp in a glass retort: the ovolvod chlorine maybe 
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collected over warm water, as cold water absorbs it. The qualities 
which distinguish chlorine in chemistry are its strong affinity for 
hydrogen and the metals, and its bleaching power : in photography, 
the increase of its usual affinities by the action of light. Its bleach- 
ing power is a consequence of its affinity for hydrogen, since, on 
coming in contact with colouring matter in the presence of moisture, 
it decomposes the water, especially in the light, and the nascent 
oxygen unites with the colouring matter to form a new and colour- 
less compound, In the same way it destroys organic substances in 
the atmosphere, carrying with them infectious disorders, mid is, 
therefore, used as a disinfectant : hydrogenous gases and miasmata 
arc thus destroyed, as well ns vegetable and animal dyes containing / 
hydrogen, and even the colour of ink, which is formed by gallic acid, 
of which hydrogen is a component. Engravings which are produced 
with printers' ink, a mixture of charcoal, vegetable dyes, and organic 
oils and resins, are not proof against the action of chlorine; even 
the carbon in such combinations may, by the joint action of light 
and this gas, be carried away as chloro- carbonic acid. Photographs 
nro particularly liable to bo thus attacked, Many substances are 
decomposed by chlorine with such violence as to cause combustion. 
Many organic substances appear to he capable of forming with 
chlorine ns many different compounds as they contain atoms of 
hydrogen, the hydrogen being displaced by chlorine by singlo atoms 
at a time, which go off as hydrochloric acid. 

As 1ms been said, the affinity of chlorine for hydrogen and carbon 
is much exalted by the sun's rays, and organic bodies, unaffected by 
chlorine in the dark, are often rapidly altered by it in the light, and 
sometimes the alteration takes place with explosive violence. The 
nature of the effect produced on chlorine by light has not yet been 
determined : some suppose that it is rendered permanently allotropic > 
others, tlmt.au effect is produced upon it similar to the induction of 
electricity on insulated conductors in the proximity of an electrified 
body, which state or effect immediately ceases on the withdrawal of 
the exciting force, But the investigations of more than one experi- 
menter seem to prove, that an effect is produced upon chlorine in the 
light which docs not terminato with the exposure to light, but con- 
tinues in the dark, and the darkening which occurs in iodide.: of 
silver, exposed with nitrate to the sun, is only gradually reinoved 
when it is afterwards taken into a dark place. It has been said by 
some that the light combines with, the clement to form?^ definite 
compound, but this is not consistent with what is now- generally 
admitted as to the nature of the phenomena , of light, and is not 
accordant with the undulatory theory which is now considered by 



most) philosophers to he established, The action on the elementary 
body is probably an induced polarity of some kind, winch continues 
for a longer or shorter period, even after the disappearance of tho 
exciting force. 

Chlorine is the only body capable of dissolving gold and platinum, 
and is a more powerful body even than oxygen. It constitutes 
with oxygen, bromine, iodine, and fluorine, a natural group of very 
similar bodies, of which it is the most energetic. ^ In testing for 
chlorine in the free state, it is necessary to distinguish it from 
ozonized oxygen, which, being more active than ordinary oxygen, 
might, in some of its reactions, be mistaken for it. 

At the temperature of 60° water dissolves twice its volume of 
chlorine, and more as the water is cooled : in this respect it resembles 
tho binoxide of hydrogen, which gives off at high temperatures the 
oxygen winch it holds in solution. Chlorine water nets like chlorine 
itself, but is decomposed by sunshine, with the formation of hydro- 
chloric acid and liberation of oxygen. 

Ciaono-BnoMiDEs, &c. These ’and similar compounds are 
often mere mixtures of chlorine and bromine, or iodine, in combina- 
tion until water or lime, and used as accelerators in tho preparation 
of daguerreotype plates, 

CiiLonoroEK. A compound of chlorine and formylc. ^ Formyle 
is a hypothetical hydrocarbon, C Q II; and chloroform is tho ter- 
chloride of it, Co IT Cl 3 , It is a heavy limpid fluid of B. G, 1*48, 
insoluble in water, but soluble in other and alcohol, from which it is 
thrown down by water. It dissolves camphor, wax, resins, gull, a 
percha, and caoutchouc. Solution of gntta poroha in it has been 
used as a film on glass to receive collodion, intended to bo removed 
after the picture is taken, and also as a means of removing the film 
after the operations are all finished. It is successfully applied in 
both these ways to support the collodion instead of glass when used 
to print from, and has also been recommended as a varnish to pro- 
tect photograpliic images in general. Added to collodion, it has 
been found sometimes to render it more fluid, tough, and contractile, 
and to remedy in -part the want of halftone often produced by old 
or impure ether ; but it must be pure when ilsed for those purposes, 
or it will be worse than nothing. It increases the density of tho 
image slightly, but is not an accelerator. It is made by distilling a 
mixture of one pound of chloride of lime, three 6f Water, and three 
ounces of alcohol. About three ounces of cldoroform pass over, 
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Chromate or Mercury. 4 Ilg. 0, 3 Gr. 0 3 . This is a b^iaic 
chromate, and becomes still more basic when exposed to the auu a 
rays : metallic mercury is at length formed. 

Chromate op Nickel. A reddish-brown powder and neutral 
is the chromate of protoxide of nickel : the acid chromate is soluble. 
It resembles the chromate of copper. 

C ini cut ate op Potass a. It 0 Cr. On. This is tho salt from 
which the other chromates are nil prepared. It is soluble in twice 
its weight of water, but not in alcohol, 8eo ” Bichromate ol 1 ottiss. 

Chromate of Silver, Ag. 6, Cr. 0^ is precipitated of a 
crimson colour, when chromate of potassa is added to nitrate ^ ol 
silver. It is also formed more gradually by .tho slow decomposition 
of bichromate of silver : the decomposition of one-half of the acid 
is effected by boiling, or by exposure to air and light : tho neutral 
chromate forms then in dark green crystals. The sesquioxide formed 
remain in solution with the bichromates. Chromate of silver is 
decomposed by light and organic matter, with the production of 
metallic silver and oxide of chromium, and the organic mutter is 
oxidized. 

Chromatic Aberration. See “ Aberration.” 

Chromic Aom and Chromates. Chromic acid is a teroxido 
of chromium Cr, 0* : and resembles ferric acid Fo, 0 3 . The coin- 
pounds of iron and chromium are, indeed, generally so similar in 
their reactions, that wo might almost expect them to act, photo- 
graphically, in the same manner. Chromic acicl is more stable tlum 
ferric, and peroxide of chromium than peroxide of iron : chromium, 
therefore, appears to have the stronger affinity for oxygen. Ferric 
acid is much more easily decomposed than chromic, though it ia 
very difficult to keep either in the free state : the former, indeed, can- 
not be isolated, for it splits up into Pe.o 0 3 and 0. It is only in 
combination with very strong bases, such as potassa, that it omi 
exist. Chromic acid, on the other lmud, will form salts with a great 
number of bases, and, oven, with such a weak base as Ci\ 3 Q a i but 
these salts are more easily decomposed in proportion to the woftknm 
of the base « the acid then, like tho ferric, split-up into sesquioxide 
and oxygen, The strong baSe3 generally will combine with either 
one or Wo equivalents of chromic acid, but the second equivalent ia 
extremely liable to undergo the same change as free acicl. Chromic 



but, when a trichromatic solution is used, these double aW ** K 
compounds are probably first formed. The first died ut ^ 
them is to deepen the colour, because of the formation ad * 
oxide; but further action often bleaches this colour, mid lid** , 
likely, indicates tho formation of a double salt, or of u will i'*** f 
of sesquioxide as the acid in the place of chromic arid. TV ***** 
upon a developer is in both eases tho same in kind* iiimI 
upon the developer used : with nitrate of silver, elmumiik 
appears to be formed in the parts not changed by light, mul ** :4 **^ 
ing the original chromate, and with fcrrocynnido of potato*** 4 
pounds resembling Prussian blue, but containing chromium. M* ^ 
' of iron, as the base. Chromic acid will destroy u plinUt^rsj^ * 
quickly than nitric. 

Chromium, A metal found in nature in tho form of 
united, as the acid, to the protoxide of iron, as the hum ■ 
colour). It is remarkable for forming coloured 
lienee its name, 

CilltoMATYPE. A name given to that class of plioUig****?* 
compositions in which chromic acid is deoxidized ; tin? 
of chromium docs not appear to undergo reduction Ui ih» 
protoxide, and in this it differs from the persalts of iron in 
The following are the modes adopted for getting phutogm|«V faj 
chromium salts 

(a) Soak the paper in a saturated solution of bidiromM^ 
ash, and dry it by rapid agitation in front of a brisk Arc 

light. It is now of a bright yellow colour, but oxjKwnrp t» **** 
imejer a, negative, will produce a positive, by darkening iW rfr# 
parts to a deep orange colour. Washing well in water 
unchanged yellow salt from the lights, but tho reduerd 
in the shadows remains combined with the paper , T 
be well sized, or the bichromate will bo only feebly 

(b) Brush a sizing of starch very uniformly over 

then steep it in a weak alcoholic solution of iodine, ami if tW ' 
ing of blue iodide of starch bo not uniform repeat i\m w$mm% 
Steep it in bichromate and dry it ns before, The print mil 'fa 
gntive, even, from a negative, and positive fropy : ft HT 

exposure and washing it is again steeped in tiip soluttei rf m 
which renders the mexposed parts of a dark violet colour, 

(c) To a saturated solution of bichromate of polapi, snap, 
rated solution of sulphate of nickel, in quantity mere limit m fM 
to decompose the whole of the bicliromato, or 1 drachm m# ife ] 
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men a solution of chloride of gold is added, water is decomposed, 

• and metallic gold precipitated, The chlorine takes the hydrogen ot 
the water and forms muriatic acid, and tho protosalt ot iron takes 
the oxygen and becomes oxidized to a persalt. J.ImprecipitntwL 
gold forms the purple shadows of the photograph* .Lhe iodide ol 
potassium fixes the picture by converting any chloride ot gold wluch 
may remain in the paper into a soluble double iodide ot gold and 
potassium. 

Circle OF Least Confusion. See “ Focal lines ” 

Citrate of Mercury. 8 Hg. 0, Ci. This salt is decomposed 
by light in tho presence of excess of nitrate of mercury, like the 
corresponding silver salt, but more slowly ; and pictures may ho 
developed upon it by the pvotosnlts of iron. Also when picci- 
pitnted with iron from the protonitrate by ammomo- tartrate o l iron 
or other salts of the like composition, it darkens speedily and in- 
tensely, The citric acid has a feeble reducing power, and is pro- 
bably slowly oxidized into carbonic acid and water. 

Citrate of Silver. 3 Ag. 0, Ci. +H 0. This falls as a shin- 
ing white powder on mixing citrate of soda with mtrato of silver, 
and has been used as the basis of a printing process, for tho par- 
ticulars of which the reader is referred to the nr tide on printing. 
Citrate of silver is insoluble in water, hut soluble in ammonia, no 
doubt forming citrate of ammonia and ammoniacal oxide of silver, 
men heated' to 212° in the presence of hydrogen, part of tho 
oxygen of the oxide of silver in tho citrate, is converted into water 
by uniting with the hydrogen, and citrate of the suboxido of silver 
instead of citrate of the oxide remains, This 1ms been rom’cscntccl 
as the change - which light also produces on this salt, but it is 
scarcely a satisfactory explanation. It appears move probable that 
the citric acid is also at the same time decomposed. If half of Uio 
oxygen bo removed by light, it must either combine in its nascent 
state with some hydrogen or carbon in the atmosphere, or^it must 
be entirely sot free, or it must oxidize tho citric aoki or tho paper. 
It is easy to account for its being removed by hydrogen anti heat 
to form water, but when it is separated from the silver by light, 
it is combined, there. can bo little doubt, with tho organic matter 
present, and the reduction is due to tho. joint action of tho citric 
acid and light. Citric acid and the other vegetable acids, all par- 
' take in a greater or less degree of tho qualities of gallic and pyro« 
gallic, and are capable of being entirely oxidized into carbonic add 
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mu! water, Heat increases this tendency to oxidation liy inrn mu 
ing tlio affinity of carbon and hydrogen for oxygen o/chl»riiu \ 
and light does the same. Citric acid will reduce tlw ehlmiih „f 
gold to the metallic state, and combine with the chlorine, and win „ 
subjected to heat it undergoes ohnngcs analogous to the eoiivi rdmi 
of gnllio into pyrognllic. Tho decomposition takes \A\wr* w 
dually, and by stages, for citric acid in its oxidation is ntpubh* id 
forming a vnriety of other organic compounds, and llm whi r 
reduced move and more nearly to the metallic state* Tlu? trml« nry 
of citvato of silver to be decomposed in this manner is shown l»v 
the action of heat upon it. The affinity of the carbon mid hydri n 
for tho oxygen of tho silver is increased, by heat, so much t hat win n 
the salt comes into contact with an incandescent body u kind id* 
explosion takes place, mid carbon nnd metallic silver alum? remain, 
Many other organic Balts of silver comport tlicimelvcn nfirr l hi’ 
aumo fashion. It seems natural to conclude that wlmt hike* pi am? 
hero, almost instantaneously, is effected by light, according Im iu 
usual mode of noting on organic substances, viz., by a m-rir» i*f 
gradual and progressive substitutions. The gradual approach to 
the metallic state, in prints taken on citrate of silver, in jmivml iiy 
tho difference observed in the reaction of nitric acid, umimmin, mill 
hyposulphite of soda upon it in tlio different stages, by the growing 
indifference to oxidizing compounds, the greater permanence nf ihr 
more reduced parts, tho greater facility of amalgamating with 
mercury, and the bronzing or metallic appearance of lltn xlrrm^ly 
sunned portions. Tho colour also changes from tlio rnlwlihdi 
indientivo of organic matter to blue, which is clmvurtemlin r»f 
metallic silver. Ho such alteration of properties appears In nUemd 
the reduction of pure chloride; it never bronzes, and appear* to \w 
resolved at all stages of the exposure to light into chloride of *ilv<*r 
and puvo metal. The less citrate of silver prints lmvo been expand 
to light tho more organic matter will continue in combi nation with 
tho silver, and tho more liable will they be to suffer dotorbmlton by 
the notion of clomonts for which tho organic matter )m aftlriity : 
tlio colour is a measure of this liability with tho same prcpantltenl* 
When ammonia-nitrate is used with the citrate, the image h blUtef 
and more metallic tlum with plain nitrate, because alkalis 
tho nihility of vegetable acids for oxygon, as is scon in ihotfl&fcitre 
of ammonia and pyrogallic acid. The decomposed ollHk flhlk Is 
more or less acid to the organic compounds of sllvof Which uro 
precipitated by the usual developers, and, therefore, itbfcfflcU tbfiin ; 
and as the silver which falls from tho mote powerful developers i» 



more completely reduced than that which citric acid deoxidizes, tho 
developed prints are more permanent than the sun prints. 

Citrate or Silver Printing Processes. These processes 
only differ from the other printing processes in the composition^ of 
the salting bath, in which citrate of soda is substituted for a- portion 
of the salt. The exact proportions will depend upon the kind of 
effect which it is desired to produce.. The effect of adding citrate of 
soda to the salting bath is as follows : — 

"When a paper containing citrate of soda is floated upon iv bath of 
nitrate of silver,, a double decomposition takes place, nitrate of soda 
and citrate of silver, together with excess of nitrate of silver being 
produced. Now citrate of silver is sensitive to light, and is chirk-, 
ened to a red citrate of the suboxide of silver by exposure to light,. 
This organic sub salt of silver is very energetic in producing tho 
various photographic effects due to organic matter in . combination 
with silver.. It reddens the tint of the proof, and renders it move 
vigorous qfctlie surface, and less liable to assume a cold inky tint ■ 
when toned with sel d*or. But at the same time it renders tiro 
paperless sensitive, a fault which is of no consequence when tlm 
light is good, On the whole, therefore, the use of citrate of silver 
in the printing processes may he considered an improvement, when 
it, ip required to produce a certain olass of effects, 

Citric Aoid, This acid is gradually formed in lemons and other 
fruits, by the oxygen of the air acting on tho mucilages which nyo 
found in the frujts : . in their less matured condition ; jhst as tannin 
is converted into, gallio- aoid by tho same: means. It is precipitated 
by chalk as* citrate of lime, and liberated afterwards by a stronger, 
acid. 4 gallon of lemon juice gives 8 ounoesiof citric acid, and at 
times more. A drachm, of lemon juice is, therefore,, equivalent to: 
about 3 grains of the aoidy and; ; when lemon juice is substituted lor 
tlm vegetable acidsiv Uds proportion should bo remembered. As i t 
contains more oxygen in proportion to its carbon and hydrogen 
than acetic acid it is n much stronger aoidybut weaker than tartaric 
a cid. Anhydrous citric acid, suolv as ify exists ii* citrate^ of silver 
is C 13 , H 6 0 X1 » Gi, s? 165, but tlm ordinary crystals Contain 4 
atoms of water,, and are = 201, Other crystals- with move and 
less water may be formed, Tho usual crystals: are solublo in less 
than their weight of water, and are soluble in alcohol, but not in 
ether. The dilute aqueous, solution, like gallic lindr othor acids, 
soon, becomes mouldy. It unites with three atoms of base to form 
citrates : sometimes the place of one or two of these atoms of base 
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is supplied by water, It cannot exist without an atom of water, 
and when this water is taken front it, it is resolved into aconitic 
acid and hydrated citric or other compounds, or even into oxalic 
and acetic "acids. It is used ns acetic acid in photography, and 
also as a test of iodatc of potassa in iodide of potassium, and to 
form citrate of soda with the bicarbonate of that alkali for the 
first preparation of printing papers. Papers soaked in a solution 
of one part citric acid to 10 water will have the particles of metal 
which are often so annoying, removed as soluble ammonio- citrates 
•if they arc afterwards put into dilute ammonia of 20 parts water to 
■one part liquid ammonia. This acid is a weak deoxidizer : boiled 
with a solution of chloride of gold it removes the chlorine without 
giving off gas; chiorocarbonic acid is probably formed, for citric 
acid may be regarded as a compouud of oxalic and acetic acids, 
and water j and oxalic acid 0 B O a , as a compound of carbonic acid 
C 0 2 , and carbonic oxide G 0 j and cuvbonio oxide in the light 
.unites with chlorine to form chiorocarbonic acid, 

Cleansing. Tlie cleansing of bottles, papers, stirrers, and ap- 
paratus in general, is a matter of essential importance in many 
photographical operations; and the great rule must ho to clean 
immediately after uso, when purity is obtained with much more cor- 
.tainty and much 1 o3b labour. AIL dirty glasses, &o,, should be im- 
mediately put in a particular place and attended to at the first leisure 
moment, The following directions will bo found useful - 

(a) To clean Albumen from Glass Pinks, Use a solution of caustic 
potash* or ammonia, for albumen is soluble in alkaline solutions ; 
then wash with water.; and lastly, with dilute nitric acid and plenty 
of water. 

(b) Collodion Bottles, Leave the stopper out until the ether and 

alcohol have evaporated, and the film is hard and horny, when it 
will be easily removed without any adhering to the glass by means 
of cold water and a bottle brush. Drain and rinse out with a little 
alcohol, i 

(p) JDevelopintj Measures and Wrays, Wash well with tow or a 
rag and common water, then with a little strong nitric acid if the 
black precipitate has dried in the vessel. The acid should remain 
•some time in contact with the blackened parts, oven after they 
appear clean; lastly, plenty of water and a clean dry olotliv# * -r- • 

[d) Gallic Acid and Gallo ’Nitrate, Bottles in which gallioaoid 
lias been allowed to become discoloured or mouldy requirb the use 
of nitric acid, which decomposes most organic ittattors; before they 
are lit to receive solutions of other compounds, 
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strong caustic potash or sulphuric acid; mb the glass well, nml 
after a few minutes the resin &c., will wash off with water, and the 
glass may he cleaned in the ordinary way* Wood spirit is a clean 
solvent of these substances, 

(/:) Spots qf o ver-development in Photographs. The solution given 
above for nitrate of silver stains has been found to answer, but it 
requires cave in using, » 

1 ( l) Sulphate of Iron Stains, and Iron Moulds^ and Ink Stains. To 
remove these from linen make use of n solution of oxalic acid, and 
from glass vessels hydrochloric, 

(m) Sulphurct of Silver Pikis in Hypo-bo ttles, llemove nil that can 
bo rubbed off with tow nml water and then use nitric acid which will 
form nitrate of silver : finish with plenty of water* 

(n) Turpentine, Strong alkali and tow will soon soften it so that 
it will be moveable by water, or perhaps better, sulphuric acid, which 
will decompose it, 

(o) Varnishes and Varnished Collodion Pictures. These are all 
easily removed by wood spirit even if asphalt or brunswiok black has 
been applied ; or, if time bo not pressing, lot them soak for some days 
in water, when tlio varnish will peel off. 

(p) Yellow Lights hi P holographs. A very weak solution of bi- 
chloride of mercury will speedily remove the yellow appearance after 
the hyposulphite of soda is entirely gone, but the print*} must bo 
removed immediately on the effect taking place or the picture will 
be attacked.. 

Oleahness. This quality in a photograph implies the absence 
of any action except what is induced by tlio impact of light, tlm 
exact amount of exposure, both as to the intensity of tlio light and tlm 
duration of its action, tlic exclusion of nil light except that rolloetod 
by the object which is photographed, perfect optical arrangement bo 
that the imago is sharp and evenly illuminated, a uniformly sensitive 
surface to receive the impression, the arrangement of light so that 
tlio illuminated object to bo taken appears perfectly modelled, and 
clean, uniform and smart manipulation, The things to avoid arc 
dirty plates, impure chemicals, too weak or too strong solutions, or 
those of unknown or inconstant strength, too much bent or cold, bad 
water, dirty hands or frames, and unolean vessels which oauso aetiou 
independent of the light ; lenses with foci not coincident orwitli no 
sharp foous, and of too short ibous, mid cameras shaky or not light 
tight, or not adjusted to the focussing glass, or open hi .front to rays 
from any objects beside the one to bo photographed, or deficient m 
moans of absorbing the light scattered by the lenses . or the mounting, 
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cyanogen, mid forms compounds, which like the ferro cyanides arc 
decomposed by light, 

. Coincidence op Foci, Sec" Lens,” 

ColIiOdion, This viscid solution is one of the most generally 
■used articles in photogenic operations, and is remarkable as the basis 
of processes of extreme sensitiveness, and giving pictures surpassing 
all others for generally good qualities, It is a solution of pyroxyline 
in ether and alcohol, ‘holding also in solution a certain quantity of 
some soluble iodide, bromide, or chloride, or a mixture of them. 
■Tho principal points to bo attended to in its manufacture have now 
been determined by long experience and many trials. There am 
two chemical compounds known by tho name of pyroxyline, one in 
which the vegetable fibre operated upon increases in weight about 
75 per cent,, and a second where the increase is only about i>0 per 
cent. Tho first is insoluble in other and alcohol, mul not used by 
photographers. The second is the soluble compound, and upon its 
preparation very much depends. Though chemically tho same it 
varies in its properties, and modifies tho physical and chemical 
character of the collodion according to the mode in which it 1ms 
been made. Tho physical characters which vary arc the fluidity, 
smoothness, contractility, adhesiveness, softness, porosity, cohesion, 
strength, and transparency of the film formed when the collodion is 
.poured on a glass ; tho chemical characteristics of tho collodion, 
which are liable to variation with the pyroxyline, arc sensitiveness to 
light, and the density and colour of the imngOi As to the film, 
fluidity, smoothness, softness, porosity, and adhesiveness go together j 
and likewise .glutinosity, coarse cellular structure, horninoss, imper- 
meability to fluids, contractility, and want of adhesiveness go 
together : and as to the ohomicnl qualities, greater sensitiveness to 
feeble lights characterizes one kind of pyroxyline and the power of 
giving dense images another. Two circumstances are favourable to 
the production of good physical qualities, viz., a certain dilution of 
the acids employed and a comparatively high temperature, and tho 
.chemical qualities depend upon the temperature only. When tho 
most concentrated aoicis arc used insoluble pyroxyline is produced : 
when the least degree of dilution is formed which, with 120° of 
temperature, gives the soluble pyroxyline, tho collodion has the bad 
qualities of glutinosity, eonrse structure, &c., but by gradually in- 
creasing the amount of water, added to dilute the acids; 1 the good 
qualities grow in degree until a limit is reached where tho film in 
sotting bccomos short, powdery, and milk white, and partially dis- 


solves in tho acids : by stopping n little short of this, and increasing 
the temperature from 12 (r towards 17 0°, the physical qualities 
undergo still further improvement until a limit is also reached in 
this direction, when tho libro employed again dissolves in the acid, 
A-s to the chemical qualities, when tho best physical qualities arc 
obtained that acids at 120° will give, it is found that tho sensitized 
film is very quick, but the chemical action is confined to the silver 
salts, so that the imago is weak blue and metallic \ the collodion 
itself is then a kind of organic matter extremely inert and does not 
combine in any marked degree with the reduced metal, or take part 
in the reduction. But if the temperature be raised towards 170° 
the case is difieicnt ; the collodion exerts a decided chemical in- 
fluence in the reduction of tho silver salts, ancl behaves in tho same 
manner as albumen, citric acid &c., in sun-printing. The image is at 
first red, and is capable of becoming very intense and opaque ; it is 
more soluble than before in cyanide of potassium, and in overy re- 
action shows that the silver is now combined with organic matter. 
If, therefore, collodion bo required for “ positives/ 1 we select that kind 
of pyroxylin© which gives a collodion with the best physical qualities, 
but organically inert, for by that means we get a more metallic and 
brighter tone, and the image being less dense is better modelled and 
rounded. If negatives are desired we use tho pyroxylin© made with 
a higher temperature. 

Why does the high tempera ture render tho collodion more apt to 
take part in tho reduction of the silver, and to combine with itP 
Cotton flbro is nearly pure lignin, and the tendency of acids is to 
cause lignin to pass successively into starch, gum, sugar, glucose, 
saccharic, and other acids, which Wo each a greater reducing power 
than the preoediug member of ; the series, though they resemble each 
other extremely in. their ultimate composition. Heat favours this 
action of acids upon these organic substances, and the probability 
is, that when vegetable fibro is submitted to a comparatively high 
temperature in tho making of pyroxylin©, some change of this kind 
may take place, in, a greater or loss degree at the same time that tho 
lignin is changed by the aoid ns before. ■ The acid we may suppose 
first elumges the fibre into an isomeric body, more analogous to gum, 
for lignin and gum are both represented by O so , and then 

the further substitution of N0 4 , for a certain number of atoms of 
hydrogen, completes the change into pyroxylino. This view is 
confirmed by an experiment, in which a remarkable collodion was 
produced very fluid, with 80 grains of pyroxyUno to tho ounce of 
mixed ether and alcohol. Swedish filtering paper was allowed to lie 
half a minute in a mixture of equal volumes of sulphuric acid, and 
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water, until parchmcntizcd, and then used, as lmd been previously 
done, by Mr. Ilardwich, for conversion into pyroxylino : the weakest 
acids, and the highest temperature were resorted to, that it was pos- 
sible to try, The parchment dissolved for the greater part, but 
after 2 minutes immersion, the acid, the vessel, and all were plunged 
into water, Scraps of yellow looking parchment were collected, 
washed and dried.] collodion made with this showed negative qualities 
in the very highest degree. The imago was exceedingly red at first, 
and could ' be intensified to almost any extent. Like all organic 
matter, it was also found to interfere decidedly with the sensitiveness 
of the film to light, and this more and more the longer tlio col- 
lodion was kept. This really photographic action of collodion 
cannot lie disputed, though it lias generally been said that it is inert, 
and that its good qualities nro entirely mechanical, It may bo 
considered ns demonstrated, that where intensity of image is de- 
manded, organic matter must take part in it. It might be supposed 
that this pyroxylino dissolving 30 grains to the ounce, was a different 
compound from the ordinary kinds : it might have been, but “dif- 
ferent kinds of pyroxylino have been made dissolving from 1 to 15 
grains, which wore made without loss, and all of winch increased in 
weight about 50 per cent, in the making, so that they wore pro- 
bably all of tlio same composition, 

T^ith respect to the solvents of tho pyroxylino, the other and 
alcohol, a similar regard must bo lmd to tho kind of collodion re- 
quired, For collodion positives it is necessary that they should 
both bo free from organic matter, or they will form a collodion not 
sensible to feeble lights, which will show itself in pictures wanting 
half tint in the shadows, and overburdened with material in tho 
lights, in fact, too negative. Careful distillation from caustic 
potash is necessary in this case, and also a prudent choice of alcohol 
in tho first instance. It is extremely .difficult to decompose the grain 
oil, and other matters occurring in some alcohols made from roots 
and seeds, and they should be rejected for photographic purposes. 
For negatives it is not essential that tho spirits should bo perfectly 
pure so long ns they are neutral, and good rectified ether and alcohol 
will answer well ; to make negative pyroxylines, proceed thus 
Take one ounce of old linen or calico that has boon many titiid| 
washed. Boil it in weak oaustio potaasa until it ceases to^giyo 
colour to the solution, and then let it remain as long as convenient 
in the solution. This modifies it in the same way as linen and 
cotton fabrics avo modified by alkali, when they aro intended to be 
bleached ; that is to say, they are ronclorcd more susceptible of oxi- 
dation, Then to 10 11. ounces of sulphuric aoic^ S*0v F84, in a , 
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warm basin, add 13 iff. drachms of water, and next 10 fl, ounces of 
nitric acid, S. G, 1*46, The temperature will probably rise to U0° 3 
or thereabout. If it does not, place the basin in a cleop dish con** 
tabling boiling water until it does, and if it goes beyond that tem- 
perature, wait until it cools to that degree. Take the basin if neces- 
sary from the hot water, and immerse in the mixed acids the ounce 
of linen previously washed from the alkali, dried and torn into strips 
of 6 or 7 inches long, and 3 or 8 wide, "When the linen is immersed, 
the temperature will probably rise to 150°, -Midi f it docs not, rcpluce 
the basin in the hot water, Keep the whole at a temperature of 
160° for twenty minutes moving the linen so as to secure uniform 
reaction. Then pour off the acid, plunge the basin .and its contents 
into a very large vessel of water, and stir it up vigorously. Allow 
the pyroxyline to settle, and immediately pom* off the water ; squeeze 
the cotton and place it in another vessel of water ; continue this 
washing until no noidity is shown by litmus paper, and then allow 
the pyroxylinc to soak some hours in water. Lastly, squeeze well 
in a clean dry cloth, and spread the pyroxyline in a warm room to 
dry. Ct will be found necessary with almost every fresh sample of 
nitric acid, to fry by experiment on small quantities, whether tho 
above .proportion is the weakest possible mixture of the acids Hint 
will act without dissolving much of the linen. If none at all is dis- 
solved, it is almost certain that more water may be added. Tho 
pyroxyline ought to dissolve 0 or 8 grains to tho ounce, and givo 
perfect -fluidity and a structureless lilm, 

To make positive pyroxyline. Use cotton wool instead of linen. 
Keep the temperature about 180^, and allow tho aoids to act for 5 
or 6 minutes ; it 'should dissolve i grains to the ounce. 

ObLhonxoN j .NiBdATivn Tnoonss. In this process n negative 
photograph is taken on a glass plate coated with collodion. The 
various operations iare as follow 

To prepare iodized Collodion, This is made by adding to plain 
collodion a certain quantity of fan ;alcohoUo solution of iodide of 
potassium. .• • < = - : •- 

To make the plain collodion i dissolve to the ounce of pure other 
S. G, 765, (made by adding alcohol S, G. !845 to other S, G, 730,) 
about 8J grains of p^oxyline, or moro, according to the nature af 
the pyroxyline and the kind of film desirod. . $ •• 

To make the iodizing solution ; dissolve 14 grains of pure iodide 
•of potassium to the ounce of alcohol, S, G. 810, Tho iodide of 
potassium is not freely soluble in tho alcohol. It must therefore 
be pounded in, a mortar, and the bottle containing tho nnxturo well 



COL 


125; 


shakon occasionally, mid immersed in a basin of tepid water. All 
this is very troublesome- The neatest and simplest way of making 
the iodizing .solution is to procure absolute alcohol S. G, 794, which 
will require about the one-twentieth part of its bulk of water to rniso 
its 9, (:K to 810.. The iodide of potassium may therefore be dis- 
solved in the water, and then added to the alcohol. 

• The S, Gh of the plain collodion is about 709, and of the iodizing 
solution about 889. These specific gravities correspond with those 
of the excellent compounds made by Mr. Thomas, and called by him 
" Xylo-iodide of silver,” (which contains apparently neither xyloh 
din, nor iodine, nor silver,) and solution X ; their chemical com- 
position mid properties being also apparently identical with Mr. 
Thomas 1 s preparations, 

To iodize the plain collodion ; add one part of the iodizing solu- 
tion to three parts of the plain collodion; shake well together, and 
use the next day. If used immediately the sensitiveness is at its 
highest pitch, but sometimes the negative maybe a little wanting in, 
density, mid perhaps disfigured by minute floating particles which 
adhere to, the film in consocptence of the mixture not. having been 
allowed to settle, as well: as with minute white spots occasioned by 
undissolved crystals of iodide of potassium which have been pre- 
cipitated by mixing the iodizer with the ether, and have not had 
time to be redissolved, 

Iodized collodion deteriorates by keeping, and at the end of a, 
few months is generally unfit for use, in consequence of the pyro- 
xyiine undergoing a decomposition which renders the film rotten. It. 
is at first of a lemon yellow colour, which changes in the course of 
time to n deep red. In this state it is perfectly useless, and should 
bo thrown away, as the ether obtained by redistillation from it is too 
impure to be used again for a similar purpose. Only small quan- 
tities of iodized collodion should therefore be made at a time, and it 
should bo kept in a dark place as oxposuve to light greatly accele- 
rates its decomposition. The bottle which contains it. should bo 
made of orange coloured glass. . 

The din n go of colour produced in iodized collodion by keeping is, 
duo to the liberation of iodine. This is occasioned, in all probability, 
by the oxidation of the potassium, which forms; potass, and unite 
with nn organic acid produced by the decomposition of the ether,,! 
alcohol, and pyvoxylinc. The photographic effects of old, ns cpm* ; 
paved with now iodized, collodion, may be imitated very olpdy>i by 
adding a little acetate of potass and free iodine to the iodizing sq1|i- 
tion. The negatives then require a much; longer exposure, and 
exhibit greater density in. the blacks, and less* gradation of tone,. 
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which are the effects produced by old iodized collodion, with Ilia 
exception, however, of tlie increased porosity or rottenness of tho 
film in the latter case. When old iodized collodion is used, tho iresa 
iodine liberates free nitric acid from the nitrate of silver in the nit into 
bath, and this lessens the sensitiveness of the film, while inemimwl 
density is produced by the formation of organic salts of silver, 
which in all the photographic processes have the property of in ten** 
sifying the image, as well as in some degree of impairing the sen- 
sitiveness of the excited plate or paper. 

When iodide of cadmium is used instead of iodido of potiia- 
sium, the iodized collodion does not become gradually deteriorated 
in the same way, but tho nitrate of cadmium which is formed and 
accumulates in the nitrate bath has an acid reaction, which like nitric 
acid, impairs the sensitiveness of the film, and the density of the 
negative. Iodide of cadmium also injures the ihiidity of collodion. 

Iodide of ammonium is a very unstable salt, and liable to bn de- 
composed into free iodine and ammonia. Collodion iodized with 
this iodide becomes rapidly disoolonrod (particularly in tho light)# 
although when first iodized it yields remarkably good negatives. 
The free iodine introduced into the nitrate bath, and tho instability 
of the nitrate of ammonia which is formed by tho double decom- 
position of nitrate of silver with iodido of ammonium, both tend to 
overcharge the nitrate bath with free nitrioaeid, Iodido of ammo- 
niiiTn is therefore a had iodizor to employ for negntivo collodion, 
although a very good one for positive collodion, to which tho snmo 
Objections dp hot apply. 

u ^' ^ or negative collodion iiccd not bo so 
absolutely free from the common impurities of alcohol as that which 
is required for positives, for these impurities act rather beneficially 
than otherwise in increasing the density of a negative. In positives, 
however, wher^ density is not required, but a pure white metallic 
precipitate, they aot injuriously on tho tone of tho picture. Posi- 
tive collodion should he made with chemicals of tho utmost purity, 
and yet it is generally sold at a cheaper rate than negative 
collodion. , , ./ 

Photographic pyroxy line is perfectly soluble to n mixture eon* 
taming equal parts of absolute ether (S* Or 780), and absolute 
alcohol (S, Gr. 791) ; and certain iodides, suoli as tho iodides of 
calcium, ammonium, or cadmium, which may bo used ns iodizeva, 
are soluble in anhydrous alcohol. It is possible, ^ thorefovo, to nmko 
iodized collodion which shall be absolutely free from the presence of 
water. Put the film thus obtained, is found to bo so oxlromoly 
lcpellant of water, that it is impossible either to exoito it properly 
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in the nitrate bath* or to get the developer to flow evenly upon it. 
Water is, therefore, a necessary ingredient in photographic collodion. 
On the other hand, 'when collodion contains too much water, the 
film cracks all over in drying, and the picture is destroyed. Great 
nicety is therefore required in so regulating the specific gravities of 
the ether and alcohol as that the collodion shall contain the proper 
amount of water, and no more. 

It is sometimes advisable (in hot weather for instance) to use 
more alcohol in the collodion, in order to keep the film moist longer, 
as well as to increase its sensitiveness by modifying its mechanical pro- 
perties. When absolute alcohol (S. 704) is used, considerable 

latitude is allowable in the quantity which collodion may contain. 
For instance, if to an ounce of iodized collodion, an ounce of absolute 
alcohol, and the corresponding quantity of pyroxylinc and an iodizer 
be added, the collodion so mndo will yield excellent negatives 
scarcely distinguishable in any respect from the original collodion 
containing only half the quantity of ether. As alcohol is much less 
volatile than ether, this seems to indicate that for certain purposes 
the usual proportions of ether and alcohol may bo advantageously 
modified. In making this experiment the reader must, however, 
remember that by "absolute alcohol” is meant alcohol S. G. 794. 
The alcohol frequently sold as " absolute^” and oven called so by 
ohomical writers who ought to know better, contains as much ns 
5 per cent, of water, and would, of course, ruin tho collodion, if used 
in the quantity indicated above. 

Plain collodion may bo kept lor a very long time without deterio- 
ration, in a cool, dark, dry place. It should he kept in a tall, well- 
stoppered glass bottle, which should bo shaken as little as possible 
when decanting tho collodion, so as not to disturb tho particles of 
undissolved cotton, &c., which settle to the bottom. 

When too much iodide is added to collodion tho film cannot con- 
tain the whole of the iodide of silver that is formed in it by the nitrate 
bath. It therefore lies loosely upon tho surface, or is partially washed 
off, On the other hand, if tho film contains too little iodide, it ap- 
pears thin and blue when looked at in tho light, nud does not givo 
quite so intense an imago, the sensitiveness being also somewhat 
diminished, though not much. It is better to . have too little iodide 
in the film than too much 

When too much iodizing solution is added to plain collodion, tho 
film becomes tlun and insensitive, because there is not ^ enough 
pyroxylinc and too much iodide and water in it, so that ^ho 
sensitive iodide is washed oil and transferred to the bath. When 
a s film contains too little pyroxylinc, and too muoh iodizing solution, 
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the effect is first indicated by the formation of broad parallel lilies 
or bands, like the, edges of retreating waves upon a lint I much, 
all round the edges of the film ; and when this fault exists to a 
great extent im collodion it becomes hardly possible to obtain a tract! 
of a picture, even after a very long exposure. The remedy is simply 
to add plain collodion until good results arc obtained. This ud< I lo- 
tion of plain collodion to iodized collodion which works badly will 
frequently remedy the evil. Another cause of tho insensitmmess af 
collodion, and poverty of the negative,, occurs when from m»v row* 
management or inaccuracy in mixing the ingredients the lot lido of 
potassium is allowed partially to crystallize or solidify before the 11 hit 
is put into the nitrate bath. This produces a compact and insensi- 
tive coating of iodide of silver, which is blue and' not BuOlciuiitly 
transparent by transmittent light. The negative on such n film nr 
this is weak and insensitive. It appears, thorefovo, that ovou when 
the materials are good, a variety of mishaps may occur through mis- 
management in combining them. 

Haring now described the mode of preparing iodized collodion, 
ready for use, we proceed to the various operations of taking tlm 
negative. 

To coat the plate with iodized Collodion. Tho plate must ft ret 
be cleaned in the manner described in tho article, “ Cleaning, M mid 
then well polished with a cambric rng, or leather buff, immediately 
before pouring on the collodion, for unless the plate is wiped thoroughly 
dry and well polished before use, it will be covered with streaks or 
marks where The damp rag last touched it. Tho breath ooiuImiki** 
upon n. clean, dry, polished plate in an oven sheet, without exhibiting 
marks or ixTegtimntiesv 

Hold the plate horizontally, by one corner, between tho linger mid 
thumb of the left hand; v if a small' plate, or place it on a pinto holder 
(see Hate Holder) if too large to be conveniently hold in- this way, unit 
pour upon the middle of it rathennore collodion than is sullioiout to> 
cover it with a: good thick layer, Then, tilt tho plate so as to let 1 
the collodion flow towards' the thumbs but without: touching" It, mul 
afterwards to the other corners in succession* and pour off the 
surplus into the bottle from the corner opposite -to that by which 
you, hold it., This^pno, keeping the corner of tho plate still resting 
upon the neck of the bottle, and holding if vertically rock it. three or 
tour tunes quickly through,* wide .angle;^ in-order, to prevoul tho 
toi matron of lines in the collodion.; then plaeodfcup on tho dipper ready 
to be plunged into the nitrate hath. r >*; * 

>jBe carehil to wipe the neck of the collodion- bottle occasionally, m 
hits;: ot;dry coUodion which are forced there are liable to become. 
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detached nnd deposited on the pinto ; also, avoid dust in the dark 
room, and blow off any floating particles which settle upon the plate, 
befoves coating it. 

To excite the ffllm. The ctlicr evaporates very quickly from a 
coated plate, and the fluid collodion speedily gelatinizes, This is 
called “ setting,” When the collodion has sufficiently set, that is, 
ns soon as it ceases dropping from the corner of the plate, and is 
safely, placed upon the dipper, immerse it, without pausing, in 
the nitrate bath; a pause during the immersion producing a line 
across the plate, . Then, move it from side to side in the hath, for 
a few seconds, in order to prevent the formation of streaks in 
the direction of the dippor, and leavo it immersed for a couple of 
minutes or so. Then raise it out of, and lower it into the bath half 
a dozen times; in order to wash off the ether and get rid of the 
greasy, streaky, appearance of the film ; let it drain for a few seconds 
over the bath ; wipe the hack of the plate with blotting paper, and 
placo it in the slide, taking care never to invert the slide while the 
plate is in it, and thus allow the free nitrate which drains towards 
the bottom to flow back ovov the partially dry upper surface of the 
pinto. 

The strength and composition of the nitrate hath is a matter of 
tho greatest importance. The formula for making it is simple 
enough, but the bntli is liable to many kinds of irregularities in its 
mode of action, tho principal of 'which will be described, and the 
remedies pointed out, 

The Nitrate Bath is made by dissolving 30 grains of nitrate of 
silver to the ounce of distilled water, and leaving an iodized cello* 
dion plate in it until the iodide of silver is dissolved out. This may 
appear .simple enough, but a solution of nitrate of silver may be 
either acid, neutral, or alkaline, and its condition in these respects 
materially affects tho character of the negative, 

Crystallized nitrate of silver is generally contaminated with free, 
nitric acid, and frequently adulterated with nitrate of potass. The 
latter impurity has no other bad effect than that of weakening the 
solution in which it is substituted for nitrate of ailvor, but free 
nitric acid in the bath 1ms a very marked and injurious effect when 
it exists in too great excess, . ? 

Free nitric acid in the nitrate bath impairs tho sensitiveness ;of the 
film, and produces in a greater or less degree, according to its excess, 
grey, metallic, and feeble negatives, which it is.difliault.tpimtbnsify 
sufficiently, A. bath containing ail exceedingl^fhui^tjp^ df tree 
nitric acid is very good for all purposes where the JjghtVia strong, 
such ns views, slues, &c., because it keeps the lights ; of the negative 


COL 


131 


h When a nitrate bath is accurately neutral it gives the most sen- 
sitive film, but in this state it is very liable to get out of order, and 
either become alkaline from the introduction of carbonate of potass 
with the collodion, or arid from the fermentation of organic matter 
which it may contain. Acidity is frequently produced in this way 
when travelling, in consequence of the bath being kept for a long 
time in n state of agitation. 

^ It is impossible to obtain a good picture with an alkaline bath. 
The developer is immediately decomposed and a precipitate thrown 
down fill over the plate. The film is not in this case more sensitive 
than when the hath is neutral, 

The acidity of a bath should never be neutralized with ammonia, 
because ammonia has a strong tendency to escape from its compounds. 
Carbonate of soda is the proper alkali to employ. When added 
to the bath yellow insoluble carbonate of silver is formed which is 
immediately decomposed, and carbonic acid liberated with efferver- 
seencc. This goes on until the whole of the nitric acid is neutra- 
lized, after which the insoluble carbonate of silver is precipitated. 
Tliia is again decomposed by the acetic acid afterwards added, and 
fleotato of silver formed, 

On the whole it will be seen That the host formula for the nitrate 
bath is that in which pure rccrystallized nitrate of silver is used, con- 
taining only a very small excess of nitric acid. The negatives ore 
not then so excessively dense as to produce chalky positives, and 
the process is. generally manageable as regards exposure for out-of- 
door subjects, where tire range of light mul shade is the greatest that 
occurs, When there are moving figures iu a view which cannot be 
taken instantaneously, and when violent contrasts of light and shade 
occur, an exposure of two or three minutes is far preferable to one 
of twenty or thirty seconds, — and then this kind of bath will be 
found the best to employ, for the plate may then -be exposed until 
the picture is covered with detail without any part being overloaded 
with a dense impenetrable precipitate, Excessive density is the 
great evil to avoid in negative photography, and beautiful modula- 
tion of tone with perfect rendering of all the details the great desid- 
eratum ; provided always that a proper amount of contrasts between 
tho highest lights and deepest shades is at the same time introduced. 

A nitrate bath sometimes works badly in consequence of being too 
weak, Its strength should be tested occasionally with a sUver- 
metre. See " Nitrate Bath” : L V? ' 

Tho Bath may bo kept for years in a glass, or gutta percha vessel, 
when tho gatta poroha is pure and unadulterated. porcelain is 
objectionable, as nitrate of silver acts on the glaze. There is a 

k2 
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substance used in America, for baths and dishes, called u Photogra- 
phic Ware/* which resembles wedgewood ware, and has no glaze ; 
this is said to answer very well. The nitrate bath should be filtered 
occasionally. 

To develope the image—* Pour over the plate a solution containing 
Distilled water , * ♦ » 1 ounce 

Pyrogallic acid , . . .1 grain 

Glacial acetic acid . . , 20 minims, 

or 

Distilled water ... 2 ounces 

Pyrogallic acid .... 2 grains 

Citric acid . , , . 3 grains. 

Th is convenient to make a small quantity of developer of three 
times the above strength, and to dilute it when wanted. You have, 
then, at hand a little strong solution to use, should occasion require. 
The developer will not keep longer than three or four weeks. A 
little alcohol added to it makes it flow more freely over the plate. 1’t 
should bo filtered if any floating particles appear in it. Citric acid 
is much ^ cheaper to employ than acetic acid, and it answers very 
well, giving negatives of a more inky tint than acetic acid \ but it 
must be carefully weighed, as a grain or two move or less may make 
n considerable difference, citric being a very powerful acid in pho- 
tography. 

Although it is customary to call the acidified solution of pyrogallic. 
acid the “ developer,” yet it must be borno in mind that this is not 
n developer unless it also contains nitrate of silver. The small quan- 
tity of free nitrate of silver which remains on the wot plate is, in 
general, sufficient to complete the development, but sometimes it 
is necessary to add a few drops to the developer, towards the end 
of tlio process in order to render the negative sufficiently intense ; 
and this addition is always necessary when the bath contains a little 
free nitric acid. The picture should be developed as soon ns possi- 
ble after exposure, because, as the plate dries, the free nitrate 
becomes concentrated, and dissolves tho iodide of silver, thereby 
destroying the impression produced by light. 

It frecpumtly happens, in hot weather, that the plate gets so dry 
during the exposure, that it is difficult to make the developer flow 
over it at once, and this produces stains, which spoil the picture. In 
such a on 30 the following is a good plan to adopt i— 

After removing the plate from tho slide, immerse it in a bath 
bf distilled water, Then wash the measure which contains the 
developer thoroughly in water, afterwards with cyanide of potassium, 
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and then with water again, This renders it chemically clean. Now 
pour into it the necessary quantity of developer, and add a few 
drops of fresh nitrate of silver solution, ltcmovo the plate from the 
distilled water, and develop immediately with the above mixture, 
which will now flow freely, and the picture will come out as quickly 
and as dense as before, and free from stains. The developing pyro- 
gallo-nitratc of silver should not become discoloured in the measure. 
If it does, it is a proof that the measure is not thoroughly clean, 
and the result will probably bo a bad proof, dirty, and stained. 

When the details are fully out, and the blacks of the proper inten- 
sity, wash the proof with water poured over it gently from a jug, 
and fix it in the manner to bo described. 

When a picture has not, received sufficient exposure, the blacks 
become very intense while the lights remain clear and devoid of 
detail. Under these circumstances it is impossible by any modifi- 
cation of. the treatment to produce a good negative. When the 
picture has been over exposed the effects are different according to 
the state of the bath and collodion. When the bath is acid with 
nitric acid, the effect of great over-exposure is to reverse the action 
of light in the black parts of the negative, and render them more 
or less transparent. When the bath is acid with acetic acid, and 
the picture exhibits the effects duo to organic matter, the over-exposed 
parts do not become dark so rapidly as those which liavo received 
the proper exposure, but remain red and transparent, having a 
burnt appearance, the edges of the red parts being, however, fringed 
with black, and the “ solamation,” as it is called, being more marked 
in the centre of the over-exposed part. When the bath is neutral, 
and the iodizer contains chloride of magnesium, and the developer 
citric acid, the over-exposed parts are sometimes those which acquire 
the greatest density and opacity, and what is called u solamation* 
is not then produced. , , ' 

Over-exposed negatives give flat and fcoble positives, which are 
deficient in contrast and cannot be properly printed to a good 
tone. 

There aro limits therefore to dim time of exposure which cannot 
bo passed with impunity. When diffused light finds its way into the 
camera, fog is an evil which is greatly exaggerated by overexposure ; 
and when the chemistry of the process is a little at fault, the effects, 
of over-exposure arc sometimes very remarkable and absurd. 

Negatives may be developed with pro to -sulphate of ivou acichflcd 
with acetic or citric acid; and some persons think tl^^djpclpper a 
much bettor one than either of those before described/ The 
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S 'tiona me variable, and depend on circumstances. In 
the following formula succeeds very well 

Distilled water . , . .1 ounce 

Proto-sulphate of Iron ... 5 grains 

rpi • nc ^ * ’ ’ • • . 6 minims 

ihe acid should be added to the proto -sulphate solution imme- 
diately before use, and the proto-aulphnto solution should be kept 
ua^much ns possible in the light. There should ho no free nitric 
ncia in the nitrate bath, and the collodion should be such ns to 
assist the production of an organic compound of silver. When this 
developer is used too strong, a white transparent stain is produced 
upon that part of the plate on which it is first poured ; but so long 
ns this evil does not occur the developer may he strengthened with 
advantage. The exposure need not much' exceed one-half that 
which is required when pyrogallic acid is used. The chief merit of 
the iron developer is that it yields negatives abounding in half tone, 
and with exquisite detail. Any amount of density mny be obtained 
with proper treatment. The negatives are brown, and not him, 
borne operators commence the development with iron, and finish 
with pyrognlho acid, the iron being, of course, carefully washed off 
tv? n W^ in £ pyrogallic. TJiis is an excellent plan. 

When the precautions for avoiding “fog” are strictly observed, 
negatives developed with iron are as perfectly transparent in the 
lights, ns those developed with pyrogallic acid. 

^ whole the iron developer appears to bo superior to the 
°ther, iii tho lwntls of a skilful operator;' and it is particularly 
serviceable in cold weather. J 

As a uniyei'sol'rule, a negative should be red and not grey in the 
llrst stage of the development. ■ 

To fw m jJM<«-iroivr over it either a saturated solution of 
Hyposulphite of soda, or a solution of cyanide of potassium from 
5 to 10 grains to the ounce. As soon as all the yellow iodide of 
sdver is dissolved, wash the plate well with water, and set it up to 

. Hyposulphite of soda does not reduce the density of a rod organic 
imago so much, as cyanide of potassium, hut the plate rcqnircalo lie 

washed ranch more thoroughly and cnvefully hfterit, for if this be not 
the pietnre’ 4 ie ^ left m tlu3 Minis apt to orystallizo and destroy 

^ CoHodion negatives are not permanent uhlds-tkoy avo vnrnisliod. 
I ho pyioxyline film is gradually decomposed byaoontaot with nir 
and moisture, and an oxide of nitrogen produced, which destroys 


the photograph. 'When properly varnished, however, they appear 
to be extremely permanent Good spirit varnish Is the best, and 
amber varnish one of the worst to employ. {See "Varnish.”) When 
spirit varnish is used the plate should be warmed before the lire, 
both before and after the application, but not made too hot, or the 
negative would be dissolved Oft the platc^ The varnish is poured 
on in the same way ns the collodion. It dries very (juickly. Other 
varnishes are applied in the same way to a cold plate, which should, 
however, be thoroughly dry. 

The negative is now finished. 

It may be well to add a few words on the chemistry of this im- 
portant process, although the general chemistry of photographic 
processes has been discussed at some length in a separate article on 
the Chemistry of Photography, q. v. 

The collodion film is nearly inert, producing in a very slight degree 
tho effects duo to organic matter ; it must be considered as little 
more than the vehicle for supporting the sensitive iodide of silver, 
which is move sensitive to light when precipitated in a test tube, 
than when collodion is added to it. Collodion i3 not an accelerating 
substance; on the contrary, it diminishes tho sensitiveness of 
tho mixed iodide and nitrate of silver. The reason why the 
collodion process is more sensitive than any other, . is partly because 
tho film is moist and transparent, and the sensitive chemicals are 
distributed through it in a finely divided state, and partly because 
the nitrate bath is nearly neutral, and the developer highly energetic. 

' The iodide of potassium in the film produces with the nitrate of 
silvor in tho nitrate bath a double decomposition, iodide of silver 
and nitrate of potass being formed, The latter salt appears to be 
inert in tho various operations. 

On exposure to light, the iodide of silver and free nitrate in 
tho film are reduced, and an image formed, which, in tho collodion 
process, is too faint to be visible. 

The developer, when mixed with the free nitrate on tho pinto, forms 
an unstablo compound* extremely liable to be decomposed, and only 
preserved for a lew minutes from spontaneous decomposition by the 
organic noid which is added to it. When this is poured over J-he 
reduced image, the reduced particles act as centres of attraction, 
which first decompose tho pyro-gnllo-nUvnto in contact withji.tliem, 
and then cause it to accumulate atom by atom upon thpm^^h: .tjMS 
way causing the imago produced by light to acquiro fresh , niaterial, 
anil become visible and intense. v . 

Tho fixing solution dissolves tho iodide of silvery fowling, in the 
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toeotlf U1 ?’ a . double °y?“ ide of silver and potassium 

sotin i n odlde of potassium, and, in the case of hyposulphite of 
sodh,m. blC lyi)O3,,lplllt00f silvcr midsocln > together with iodide of 

u,J bc «*» °*^mieol composition of the blacks of the imago is not 
?' i /if* sut)3tnilcc formed in the early stage of the devclop- 
nn TT ? ubsnlt of silvcr * ni ' d tl‘e black substance 
or >i nt i k '< en< , t le development either metallic silvor, 

nermtwT n lld n f ' nctad, ° sllv er with carbon. If nn unvarnished 
opf»!ir b M dlledbe k 1 i e tllefll ' e > mrd then rubbed lightly with apiece 
of onther thfi material 0 f the image exhibits exactly the appearance 

SSSS 0 ! 1 ^ sU ™- T kis i9 110 Foof, however, that a small 
y i a I , 0°1 lna y™t be present, because in the case of steel, 
nerfnnilv ,,-1™!^*!° °l 1 . lon ’) fbe metallic nppenranco and lustre is 
"■alio nitrate S !!! a ^,’ s n . ot rmlikely that, in the decomposition of 

add;Storfr m f r, i e of silvcr > a compound of mctn-gnllio 
eitlinr tn m b r le ., 0t sl 'vor is first produced, and afterwards reduced 

is Coliodion Process. By this process, a direct positive 

SJtS^lSli’SSr 1 “ H by th. tav 

the-mmev® n° l’. 1 ' 00633 object is to obtain a picture, in which 
"n’ 80 sLaU be morc ” les3 °im ue when looked 
SStiwv^ fboposdire process, to obtain a pioturc in which the ma- 
£n2t?5^ ^ g shall be a dead while when looked at. In n negative, 

w l mt i3 reqriired, without any reference 

deposit Tn ft p° 3itiv °> »*&»»* of 

Inthe^ptnH vp 3 ! 1 13 Wmt 18 vc F ur(;d > without any reference to density, 
acid or 1! ™?*!' organic matter is introduced, first as acetic 
netd oi acetate of soda m the nitrate bath, and seoondlv, ns collie or 

JHj! a .f U .° “ “trio neidlpr the defdopor 5 

tiie object being to obtain density in the imagesby CombinhiG: onranio 
matter with the reduced sdvor, so ns to obtJUJBn KSCd 

wio conn aiy , the > object is- to avoid, as m^i,MdMblo the intro- 
duction of organ b matter in any part of therfff&bv 3 

% dev elopipg ruth an inorganic developer, such as a mixture of 
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the proto-salts of iron with nitric acid, and in this way endeavouring 
to produce not an opaque organic imago, brown on the surface, but 
a thin, white, metallic deposit. 

This principle being borne in mind, the rationale of the positive 
process will ensily be understood, and as the manipulation very much 
resembles that for negatives it may bo more briefly described, and 
the points of difference only between the formulae indicated. The 
plain collodion is the sumo both for positives and negatives, but the 
iodizing solution for positives should contain iodide of ammonium, 
instead of iodide of potassium, in about the same quantity, u e. from 
1 2 to 14 grains to the ounce of alcohol. The alcohol of the iodizing 
solution should bo chemically pure, and free from the fusel and grain 
oil contained in spirits distilled from grain or roots. These organic 
matters introduced into collodion, although comparatively harmless 
in negative collodion, a fleet injuriously the tone of a positive by 
producing nn admixture of organic silver salt with the white metal. 

The nitrate bath should be rather stronger in silver than that for 
negatives, and should bo acidified with nitrio acid, The formula 
is as follows : — 

Distilled water . . , ♦ 1 ounce 

Nitrate of silver , . . , 40 grains 

Nitric Acid . , * .1 minim 

Tho time of exposure is about half that required for negatives. 

The Developer is made thus : — 

Dissolve one ounce of powdered nitrate of baryta in 16 ounces 
of distilled water, and add 2 drachms of nitric acid, S.GK 1*4. Next 
add ounces of powdered proUwaulplmte of iron* Shake well until 
the iron salt is dissolved. The mixture becomes white and turbid, in 
consequence of tho formation of sulphate of baryta. Lot it stand a 
few hours until this has settled to the bottom of the vessel \ then 
decant and filter the solution, which, if right, will be of an apple green 
colour. Add two ounces of alcohol to enable it to flow freely over 
tho collodion film. It is now ready for use, but gradually deteriorates 
by keeping, It may bo kept about a month in a cool place. The 
nitrio acid slowly oxidizes the proto-salts, of iron and tho solution 
turns yellow. In this state it is much slower in its action, and a little 
fresh proto-sulphate should bo added to it, An ounce of proto-sul- 
phate of iron decomposes about an ounce of nitrate of barytapforming 
insoluble sulphnto of baryta, and soluble proto-nitrate ofiron. Tho 
remaining half ouncq of undccomposed proto-sulphate of Iron forms 
the energetic part ofcthe developer. .. : ; p' 

The nitric acid should be added as stated, rind not after the non 
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snlt ns some, peroxidation of tlie iron might then occur, which would 
occnmou a brown mg of the solution, and bo injurious. 

in ll e ^lHJ 3 / T , deVe 01>ln i the P '? ture is ( l uite cllifcrent from tlint 
^ '? t process. It must be done almost at a blow, and is 

6] :£: A X:T 1 , a visib le indication of the details in the 

s mtlou a when the plate is laid upon a black ground. These details 
come out very quickly, and the development generally ocuicov 
a few seconds. If it he carried too fir the bohhmsfnnd Suv of 

ll'in ST 1 °r « ItaXw 

nppejumico, as m the Daguerreotype process. 

dhen ™ P sS l 'L : L t0 f° 7' 9ll< i dl andflx ? d cyanide of potassium, 
tiien unshed again, dried and varnished in the same wav ns a ne<m- 

vm-nisli °Smnn n J 'i b ° ck l da *° is to be coatccl with black 
bwnnsothen iH a ,m^° r3 ™? 8 V h ? , Picture itself with black varnish 
thfs k „ wl , l l T rcl>SCtl ott , Iookm S at tluough the glass ; but 

whites and i!™?r beCf ) nse fl «> varnish injures the tone of the . 
„ I- | , , T 01 y bable to crack and destroy the piotuve. When 

newed d if°it c° of , the ^ il cnn c,lsil y ‘ be rubbed off and re- 
nish ” f k cks ’ and no llai ' m i s d <>ne to the picture. See " Ynv- 

r R vrisii!ini' n IOUld be iu a non-reversing slide whenover the 
lcvcision of the image is objectionable. 

cellmT bXrimul ° n v y h ® ,n3S > w]l!cb f °™s ™ ex- 

cellent background to the picture, and renders the use of black vnv- 

msh unnecessary. This is an exccUent plan 

^^^5ipny be|akai i^v a vmioty of substances, sucb ns blnclc- 

leather blS^n? d i ;0n - ’ f k '? mnellod b ' 011 tablets, black pntont 
leatiici, black glassed onnvas &o., 8tc., Some of these m-oceasos nrn 

dos,3m ft P lu 'tioulnr description 

M Ws Pm^vpon Paper, or Card, The paper or card must 
the side on which the picture is to bo 
taken strong solution of gelatino, and divine it It is 

^ ir Ve ^^ thaU a glaSS J )lal °- to which it is 
to be attached m the foUowing manner : — Lay the back of the nanor 

upon i K t of w° ftt 1,10 blada of i P 01 ^ i a spirit lmnp, iilfit 
naner so «?t theu pasi s it quickly allrputid the edge of the 
pnpei so as to fasten at to-the glass, plate by hri etleitte of wax with- 
out allowing any liquid to get behind it, kxt S flio wcr 5 
black varnish, and let it. dry. Then 
way, and when finished cut off tho edam of tk ™rJ ,,,,,1 


V- vf llVJ 

S Si 1 fi Svn Ut if a,0,fcd #W»and dctaeh]t 

noni tno glass. I ositives taken on pai^M»Stii»ja-in.f4^-wnv m»«r 
besag transmitted by post, Tliq^^g'gS^^ 
vent the blnck varnish from soaking into the paper* A 
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To take Positives on Patent Leather , Glazed Canvas > Enamelled 
Iron Tablets &c., The leather or canvass is to be attached to tho 
glass by an edging of wax in tho manner described for paper, and 
the positive taken on the glazed surface at once, without black wav- 
nishing it, Enamelled iron tablets may be treated in precisely tho 
same way as a plate of purple glass. The back of the tablet should 
bo varnished so as to prevent its injuring the nitrate bath. 

Collodion positives may be transferred to a great variety of tablets 
by methods which are described in the article on Transferring. 
See “Transferring.” 

Collodion izbd-Papeu Process, In this process a negative 
is taken upon a sheet of paper coated with collodion, The process has 
not yet been extensively practised, but it appears to offer some im- 
portant advantages, in one or two respects, over every other process 
now employed by tho tourist. It will he better to describe the 
manipulation first, and point out these advantages afterwards. 

Tho operations in the colladionizcd-papcr process consist in 
attaching a sheet of paper to a glass plate, coating the paper with 
collodion, and proceeding in the ordinary wav to' the completion of 
the picture ; then removing the paper from the glass by soaking it 
in water, and treating it as an ordinary paper negative. 

The only operations we have to describe arc those of attaching 
tho paper to tho plate, and removing it wlion the picture is finished; 
tho others being identical with those on collodiomzed glass. 

To attach the Paper to the Glass Plate. Immerse it in a warm 
solution of gelatine, made by dissolving six grains of gelatine to the 
ounce of water. Lot it remain for a minute or two in tho solution, 
then remove it, and immediately apply tho back of it to a clean 
glass pinto, pressing it into close contact with the glass by moans of 
a bent glass rod. Let it dry thoroughly, When dry it will stick 
firmly to tho glass, . ' U 

Coat tho paper with collodion, exoito it by immersion hv tlio 
nitrate bath, and develope and fix tho pioture precisely as in the 
collodion process. Then soak the plate in water, and remove the 
paper negative as soon ns it will leave tho glass without risk of being 
torn. It should then be well washed in several ohangos^f-Avater, 
dried, and waxed in the usual way. * > • •• f-'fir 

Tlic advantages of the process arc* that the oxditod paper Ifehlghly 
sensitive, — more so than an excited oolloclioidzod/ plrtfe^so that 
skies and lostnntnnoous piciturcs may betaken uponifcLfftfidl also, tlmt 
it gives far bettor definition and hulLtofto tl^n. tho or^iiary methods 
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iil}on paper. The photographic tourist may, therefore, employ paper 
for the same class of subjects as glass, without subjecting* himself io 
the expense, trouble, and risk of travelling* with boxes of glass plates, 
and valuable glass negatives. On the other hand, when all 1ms linen 
done to render a paper negative evenly transparent, it can hardly be 
rendered quite equal to glass for supporting a negative picture. 
Such are the merits and drawbacks of an excellent process, which 
deserves to be more extensively practised. 


Colour, — If the coloured spectrum produced by passing a ray 
of sunshine tluough a prism, and thereby decomposing it into 
coloured rays of different re tangibilities, be thrown upon a shoot of 
sensitive pliotograpliic paper, the paper is most darkened by the 
violet rays, and least by the yellow and red, This shews that llm 
chemical power of light resides chiefly in the violet rays. Now the 
colour of an object when illuminated by white light is supposed to 
depend upon its absorbing all the coloured rays which full upon it, 
aiK b, when combined, produce white light, exoejji the rays of the 
particular colour which it emits: so that, on this hypothesis, it 
might he supposed that the images of yellow and orange coloured 
objects would scarcely produce an impression upon a photographic 
tablet, while those of objects of a blue or deep violet colour would 
produce a comparatively marked effect. This is found by experi- 
ments to be true to some extent in the case of coloured objects 
copied in the ordinary way, and to a greater extont in tho case of 
nght transmitted through coloured media. Tor instance, if a paint- 
ing 111 iVescavveye q^pQsod to full sunshino, and copied in the ordi- 
nary way, would not be so perfectly truthful in its 

mode^rend^l^hade' for colour, as an engraving from the sumo 
picture, reds would bo darker, and the blues 

aim violets hgh|^|ppe ; plio,t 9 graph than in tho engraving, in whioli 

K C °f 0Ur ? S 0 ?^P^^% TO ^rc s ^ tea by lights, and dark colours 
by shades. were faithfully copied by a trans- 
parent p^mto this copyjivoi^ pLtographcd by 

printed from a 

Ho*h ^nri^ 0 1 - ; P ^ • fids positive, «S 1‘CglinU 

toht and shade, w^d4)e i muc|,inore marked than in tho 'former 

It appe^ftherefore,' thflKa, coloured) objoot omits from iU 
aotinic v « xrn r.. 


ceitarn botanic rays 1^ : W 

ralom, and. that the photograpliio copy of* coloured olljoct obtained 

Li^ n 0 rIi ( mftl T "T 1 1 s,lot ?'«*’ so innccuyatfl in its mode of ran. 
deung-jplours by shades as might at firat be supposed 
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As a rule, the photographer should remember that bines and 
violets come out lighter , and gallows and reds darker > in a direct, or 
printed positive, than they ought to bo. 

It seems probable that different coloured artificial lights, or sun- 
shine transmitted through coloured media, might bo successfully 
employed in illuminating coloured objects to bo copied by photo- 
graphy. A variety of highly interesting experiments might be 
made ‘in this direction, with the view of removing, if possible, from 
photography the reproach under which it now somewhat justly 
labours, As yet very little has been done in the way of careful 
scientific experiments in the photography of coloured objects, and 
ouv information is consequently scanty on this head, Tho difficulty 
fpund in copying old oil paintings arises in a great measure from their 
exceedingly dingy and low tone of colour, which will he perceived 
by holding a white card against the highest lights ; and also from 
tho varnished mid uneven surface, texture of the canvas, and other 
defects, 

Yellow paper, or calico, or glass, used for cutting off actinic 
light, should have a tinge of orange, rather than green, as the red 
are much less actinic than the blue rays, 

Colouring Matters, Organic colouring matters are generally 
destroyed by the action of light and oxygen, or chlorine. The 
affinity of tlio carbon and hydrogen which they contain for oxygen 
and chlorine is increased by: light, and the oxygon which they take 
up, and which may escape as carbonic acid, alters, their composition, 
and destroys thoiv colour. They have boon examined photogra- 
phically by Sir John Hcrschol: lie found the juice of the red poppy 
mid the double purple groundsel to be especially sensitive to the 
bleaching power of light, and tlmt tho fading of flowers was duo to 
the same cause, which increased in force as tho vitality of the plant 
was diminished. Tho juices formed in spring, in the more active 
stage of the plant’s growth, are also more easily destroyed when they 
arc expressed, than thoso which are elaborated at A later season. 
The colouring matters of leaves go by the names of • bhl^pphyl, 
xanthophyl, and crythophyl, or green leaf, yellow leaf, and reel leaf. 
A solution of tho first in other passes, by the action of li||i|f!int.o 
tho yellow colour of autumn, tlmt is, iiito tho second vavi^ii ^tlilo 
red matter of leaves lias already been oxidised, and 
stable in the air, but long exposure changes it J to ■ 

These fugitive animal and vegetable dyes 1 1 n ? $U i fcly ndi <1 pro- 
perties, like gum and sugar r heneo -tlihy may b o |li*ccip i fcA tiScl witl v 
the oxides of iron, lead, and nluniinninb and, iff tliitf state, arc 




miicli more permanent; and these oxides having an affinity for 
cotton and other fibres, fabrics may be dyed with these compounds, 
though they have no attraction for the colour itself, and many of 
those compounds are purer in colour when formed in tho light than 
m the dark. Many photographic processes are analogous to these. 

these weak organic acids are, like pyrogallic acid, more easily 
oxidized when mixed with an alkali, and, therefore, fabrics intended 
o be bleached are rendered alkaline before they are exposed, by being 
boioked, or boded, with a weak solution of caustic potassa; and like 
pyrogalho acid, though in a less degree, they have the power of 

down nP ° Slng S ° lutioUS of nitrntc of silvei '> m ' d carrying the oxide 

Combining Proportions, See “Equivalents.” 

Concentrated SoimrioNs. These are solutions in which the 
thud contains as much of the solid matter as it can hold at the actual 
temperature. 

; ft 

Condenser. The condenser is a thick convex lens, of moderate 
ocus, uncorrected either for spherical or chromatic aberration, and 

ohi mii 1 ! ?'\ rp °, Se of light through any transparent 

ject intended to be copied, either in tlio copying or microscopic 
cnmeia, m the maimer described in the article on copying. Its 

Sgrmt m (Kg 0 ia a ) tiOn " rU1 be U1 # rstood from the following 




*Eig. 12, 



,„d wia g », jffs ll&t S.1312 
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hood of l nu , All the rays included within the angle DOE will 
then ho transmitted through A B and the copying lens, and the 
images of the transparent pin ts of A B will ho formed hy diverging 
pencils, as shown at the points A, C, B, and in the manner described 
in the article on copying. {See <f Copying/ 1 ) Tho condenser should 
bo of such a form, and bo so placed, ns to give the greatest possible 
spherical aberration. Plano-convex is a very good form, with the 
plane side next to the light. Some operators put the convex side 
next to the light* but that is incorrect, because it is required to 
increase, and not to diminish the spherical aberration of the image 
of 0. It is evident that if the lens D E lmd no spherical aberra- 
tion, the pencils l A. in, l G m, l B m, would become .straight lines, and 
tire condenser would be useless. 

When sunshine is to be used instead of artificial light, the form of 
the condenser must be modified, so as to suit tho parallel rays inci- 
dent upon it* Tho construction is shewn in Pig. 13. 



GTI E D is a cylindrical tube, having at each end a plano-convex 
Ions. .1-IK is a 'reflector, by means of winch tho ami's mys arc 
“directed into the tubo, Tim first convex lens gives a confused 
imago of tho sun at its principal focus 0, ancl rays then diverge 
from 0, and pass through the second lens in the same way ns from 
the lime ball in Pig. 12. , 

A solar camera may be constructed by continuing the ordinary 
copying camera until the front of it ■includes the condenser 01 E, 
mul adding a reflector It H, capable of receiving tho same adjust- 
ments as the reflector of a solar microscope. . * . 

It will bo seen in Pigs. 12 and 18, that, withont : tho ooncidi^fcr 
D E, very little of tho light that is radiated 
through tho negative and enter tho camera 
front of the Ions. The condenser oollooj&fliv^^ 
thorn to convcrgo to tho points desfa?ofi4f^v>:.fr 

Tho condenser commonly made by o$|.Qinns : - 

convex long, with its convex surface 

surface of a “ crossed lens/ 1 Sec <( Cro s$e dL ens / 1 j Tlus {Wh g em cnt 
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is intended to diminish spherical aberration, and is jjiereforc wrong 
m principle. In ordinary lenses, spherical and chromatic aberration 
are defects > but in a condenser they are advantages * This should be 
distinctly understood. 

Conjugate Foci. It is an admitted principle in geometrical 
optic 3, that when a ray of light has passed through any optical in- 
stiument composed of lenses and reflectors, it will, on haying its 
direction reversed, return by the same path as that which it pvc- 
vioiisly follofired. If, therefore, a pencil of rays diverging from a 
luminous point Q lie refracted through a convex lens, or convex 
system of lenses, and brought to a focus q, it follows that on re- 
versing the direction of every ray, and considering q as the origin 
of a pencil proceeding the contrary way to the first, every ray will 
return by its former course to Q, the origin of the original pencil, 
which may therefore be considered as the focus corresponding to the 
origin q. From this cirouinstance the points Q and q arc called 
u Conjugate Foci/ 1 

Conversion of Positives into Negatives, and vice vend. 
Hus conversion is often spoken of as possible, but few instances of 
true conversion appear to have been recorded. Collodion positives, and 
similar pictures,. are real negatives, and it is only by reflection that 
they appear positive. As negatives they arc fceldc, and the inten- 
sifying of them, so that they may be printed from is not conversion, 
but merely further development. In development the last part of 
the attached silver is more metallic, .than the first, and a negative 
has been known td f gppeav ; :Very positive by reflection, when much 
metallic silver has , Ibeen ipi^oipitated upon it; but neither is this a 
true conversion* ; it As merely ..an alteration in the superficial cha- 
racter, and the negative prints before. When a collodion pic- 
ture first commences its development, if it bo oxposed momentarily 
to daylight, real positive image by transmitted light is often pro- 
duced, instead ; of a , negative, But this does not constituto con- 
version, sinco no such change occurs when a negative image is once 
distinctly forjnojh; ■ There are ;< several processes in which, by slight 
modifications, either t] ic sitrmed or ; ttl0 Unsunned portions may be 
developed, tlio darkest at-pleasure, soitlirtt ^oitlier a negative or posi- 
tive viewed .by trarismissionris produced f^and in somo of Sir John 
MersoJiel s processes, tho^dark; parts of a developed negative may 
be bleached, and the other pnW darkened* when a on so of real con- 
version is constituted. Su^ijodesses. are called Amphitype, (from 
a^both ways). 
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Copal, A resinous substance much used in varnishes. There 
*vre three kinds, the East Indian, West Indian, and African, The 
copal of the East Indies ntid coast of Guinea is the best. That of 
India exudes from the Mccocarpus copalifer> and is obtained in 
hard yellow lumps; tluit of Guinea is found in the sands of 
rivers. 

Copal is soluble in ether, and oil of rosemary, but not very soluble 
in alcohol, until it has been pulverized and exposed for some months 
to the action of air and light, by which it is oxidized, Euscd 
cop*d is soluble in oil of turpentine. Alcohol containing camphor 
dissolves copal much more readily than pure alcohol. The methods 
of dissolving copal, and making copal varnish, arc described in the 
article on Varnish; 

Coppke. Salts of copper have not been much used in pho- 
tography, The chloride might be expected to behave something 
like chloride of silver, sinco it parts with half its chlorine with tole- 
rable readiness, and is besides prone to oxidation. It has been 
observed, that the brown chloride becomes blue by exposure to air, 
and that the whole subehlorido absorbs oxygen, and becomes green 
(Brunswick green). Light would most* probably favour these 
changes. The cupro-cymlides might be expected to act like the 
cobnlfcocynuidc. 

Copying, This term is used in photography, when manuscripts, 
maps, paintings, engravings, and works of art of that class arc to be 
reproduced, 

In copying black marks upon a white ground, by the collodion pro- 
cess, it is generally advisable to have recourse to organic matter in 
the bath and collodion, in order to obtain density at the expense of 
sensitiveness and half tone. An old and rather discoloured collo- 
dion should therefore be used, because it contains an organic salt of 
potass, and the nitrate bath should, bo more strongly acidified with 
acetic acid, and a little acetate of soda added to it, The work :.to 
be copied should then be placed either in sunshine or a strong light, 
and a small stop used to the lens. Caro must bo taken mot to give 
so much exposure as to redden and enfeeble the blacks 6f jtdie 
negative, 

A rather strong pyrogallic developer may bo uecdi nndM^litp; 
silver added towards tho end of the development. A^^#;#Pp‘^s; 
necessary in order to give shnrpnGss-'td|^)VQ:;ibdg^y6f^h^g^|!^|^uii.^- 
a strong light to give density to tho|bi||||?of ' tlio & • > v‘ 
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The copying of oil paintings is a matter of great difficulty j 
because reflected light from the varnish is likely to enter the camera 
and blacken some part of the negative. A Ions of long focus 
should in all oases be employed, for reasons which will bo under- 
stood by reference to the following diagram, which is exaggerated in 
its proportions, in order to render it more intelligible. 

Let AB be ft varnished, 
oil painting, L the lens, and 
a h the image ; the lens being 
one of short focus and placed 
near to the painting. Sup- 
pose the painting illuminated 
by light falling obliquely upon 
it as shown by the arrows, 

Then some or the rays in- 
cident about E, will after re- 
flexion at the. varnished surfnoe pass 
through the lens and fall upon the sensi- 
tive plate at e y producing a dark patch 
in the negative. 

Next, suppose a lens of longer focus - — — — - 

used, and the picture placed further from it, the imago being l lie 
same size as before, as shown by the dotted lines ; then, no ro* 
fleoted rays will fall upon the sensitive plate, but they will all puss to 
the left of the lens, 



In copying oil paintings, it is important, , therefore, to use ft Ions 
of long focus, so as to avoid introducing very oblique pencils. 
Tim fqllowjng is another point of equal importance. If light objects 
are _ . the light from them will strike 
the painting nearly at right angles, and then bo reflected into the 
camera. This; will be'ayoided: by. the arrangement shown in Eig. 1 0, 
which explains; itself. 

Oil paintings should be placed in the sunshine and a stop used 
to the lens, There is no advantage in using ft weak light in pho- 
tography. A strong light gives a quality similar to that which is 
called “ penetration- in microscopy i that is to say, it brines out 
the feebler details of objects. *■ 

Daguerreotypes should be copied ur full sunshine, the original 
being placed at the end pf the projecting front of an appropriate 
camera, and the light thrown obliquely upon |t, (ns in Dig. 10,) 
tluough an open lid in the .top of the box, the inside of the box 
being blackened, or lined with black velvet. 



It now remains to acid a few words on the inode of copying 
transparent negatives, by means of a copying camera, 

A good deal has been said on this head in the article on the 
copying camera, {see “ Copying Camera, ”) and it only remains for us 
to discuss the various methods of obtaining a luminous background 
to the transparent negative. As this is a point which should be 
thoroughly understood, we shall endeavour to make it as clear us 
possible with the aid of a diagram, See Mg. 11. 

The great principle to be borne in mind in the optics of photo- 
graphy is, that the object to be copied is ail assemblage of bright 
points, each of which is the origin of a pencil of rays, and that the 
image formed by the lens is an assemblage of foot of these pencils. 
From every point of the object a diverging pencil of rays proceeds, 
which after redaction through the lens is brought to a focus on 
the focussing screen. Now, in copying a transparent negative, the 
case is evidently different from that of copying an engraving or print 
placed in the same position with respect to the lens. For instance, 
in Fig, 11 ; if AB is an engraving and 0 any white point of it, 
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nncl brought to a focus at c \ — but if AB is a transparent negative 
and G a piece of transparent glass, it is evident that 0 cannot bo 
the origin of a diverging pencil of light in the same way ns before, 
unless rays transmitted through G from a luminous background 
behind, can be made to intersect at 0, and then pass on as if C lmd 
been an origin of light. 

This being understood, let us suppose that the dotted line T) E 
behind AB is either the sky or an illuminated white screen. Then 
if 0 be considered a minute transparent hole, the sky or screen 
could be seen through it by an eye placed any whore between l 
and w, and, therefore, rays MOw, LG l> would intersect at C, 
and produce the effect of a pencil diverging from 0. And similarly 
of every other' transparent point of the negative. It appears, there- 
fore, that when a transparent negative is copied with the sky or an 
illuminated screen as a background, the same effect is produced as 
if the transparent parts of it were opaque but luminous, and emitted 
diverging pencils of light. 

In all cases, the diameter of the stop, or lens, is small compared 
with the distance of the lens from the negative \ therefore the 
angles l Aw, I0m t /Bw, are small ; and if, instead of the Bky or an 
illuminated screen, 1)15 were a convex Ions transmitting a pencil 
of light BAEB, which converges with great spherical aberration 
towards a focus in the neighbourhood of hu> the same effect would 
be produced as before. A lens of this kind is called a “ Condenser,” 


(See " Condenser,”) ami transparent negatives may bo copied by 
means of it, with either an artificial light placed behind it, or reflected 
sunslune transmitted through it. 

When any object is to be copied by superposition in the pressure 
frame, the ordinary printing processes may be employed winch am 
described in the article on Printing. See “ Printing.” 


Corrosive Sublimate. Bichloride of mercury j ( j > v . 


Cosmorama Stereoscope. See <f Stercoscopo.” 


Cribriform, (Latin j cribs, a gridiron). Whon a paper nega- 
tive m viewed by transmitted light, it sometimes appears covered 
with intersecting diagonal lines, like nctivdrkv This uppea ranee U 
called " cribriform.” It is produced by the wjvo frame in which 
the paper is made; and is generally remedied by waxing the paper 
pipperly; but sometimes an insoluble precipitate is formed by the 
developer in the pores of the paper, and then the cribriform appeal’- 
ahee is more marked. Immersion iii a hath of dilute muriatic acid 



Clio GYA 149 


'will sometimes remove tliis precipitate, and then by a long immer- 
sion in melted wax the paper may be rendered evenly transparent. 

Crossed Lens, This is the form of single convex lens which 
has the least spherical aberration. The refractive index of the glass 
should be I*o, and the radius of the posterior surface six times that 
of tho anterior surface, both surfaces being convex, 

Crystal Varnish. See " Varnish,” 

Curvature op the Image, This is a term used in optics to 
denote tho fact of an image not lying upon a plane, but upon a 
spherical or other curved surface, 

The “ real imago,” formed by a convex lens, is an assemblage of 
the foci of pencils which proceed from the various points of the object. 
The situation of these foci, whether on a plane or curved surface, is 
independent of the amount of spherical aberration which may exist 
in each or any of the refracted pencils, “Curvature of the image” 
is therefore a totally different thing from “ spherical aberration,” 
and the terms must not be confounded. 

There may bo considerable curvature of the image when there is 
no spherical aberration, and vice versd. 

As photographs are generally taken on a flat and not a curved 
surface, curvature of the image is a very serious evil in a photographic 
ions. The mode of remedying it by increasing the radius of the field 
of these instruments, at tho expense of other good qualities, is fully 
described in the article “ Lens,” See ” Lens,” 

Cyanide or Hydrogen. An acid resembling tho hydrochloric, 
liydriodio and other acids which are called hydracids, because they 
contain hydrogen and not oxygen. The hydrogen, however, is not 
tho acidifying principle, but the other element ; they ought therefore 
to be called chloiiiydric, iodhydric acid, &c. 

Cyanide oe Mercury. Tig. Cy. This is the usual source from 
which cyanogen is procured, The attraction of mercury for cyano- 
gen- is so strong that peroxido of mercury decomposes nearly all, the 
metallic cyanides, not excepting tlmt of potassium, 

Cyanide of Potassium. K. Gy, Tho principal employment 
of this salt in photography is in forming a srotfll proportion of 
cyanide of silver with tho iodide, and in fixing, former of these 
uses is not to be commended, As met with iri djoinmeroe, it often 
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contains half its weight of carbonate of potrissn, which is detected by 
the effervescence produced when nn acid is added to its solution : 
from the usual mode of its preparation, it often also contains cynnatc 
of potass, but not in very large quantity, and this is not injurious. 
It is deliquescent, and especially so when contaminated with carbonate, 
but it is not soluble in cold alcohol. Ey dissolving it in boiling 
alcohol the impurities are removed, and on cooling, pure cyanide of 
potassium is deposited. When dissolved in water it may bo crys- 
tallized in cubes. It is as poisonous as prussic acid (hydrocyanic 
acid) itself : the best antidote, and one very convenient to the pho- 
tographer, is pvotosulplmte of iron. It is used from 8 to 20 grains 
to the ounce of water in fixing photographs, according to the purity 
of the article. Its properties for this purpose differ from those of 
hyposulphite of soda, and it is more energetic. Like " hypo ” it 
forms double salts with the chloride and other compounds of silver, 
which contain ono equivalent of cyanide of silver and one of cyanide 
of potassium j they are not decomposed by water as the double salts 
produced by other fixing agents arc, so that no apprehension need be 
entertained of precipitating cyanide of silver in the washing ; and it 
dissolves much more silver on this account than weak hypo will do, 
It also acts more quickly ; being weak, it is soon saturated, and is 
more quickly and completely removed by washing, so that very little 
comparative washing is required It is never found to crystallize iu 
the film, and but very few instances have occurred in which the 
washing has been so careless as to leave enough in the film to react 
on the - picture, Cyanide of potassium lias also an affinity for 
oxygen, and has therefore considerable reducing powers, so that the 
oxides of copper and other metals thrown into it in the fused state, 
are presently brought to the state of pure metal, and the cyanide 
becomes oyanate, This reducing power is also seen in fixing* collo- 
dion pictures, which have a more metallic lustre when fixed with it 
than when the " hypo” salt is used. All these are important advan- 
tages, but it is not adapted to fixing pictures on albumen, paper, and 
negative collodion, from the power it has of dissolving the organic 
basis, and reduced silver in combination with it, as well as the un- 
altered chlorides and other salts. When it is used to fix pictures 
on the very active negative collodion, which has been mentioned iu 
the article on collodion, . it becomes quite rod with dho organic matter 
and silver which it removes from the plate, and the picture becomes 
faint and yellow* The same ‘thing, precisely,, pcoiirs! when it is used 
to fix paper impressions, and therefore it is not adapted to these 
(organic pictures; When a collodion negative has density, and to 
or when the image is blue and metallic, negatives may bo fixed 
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with tins aalt without danger. 'Clio solution of cyanide of potassium 
deteriorates very slowly when exposed to air, by tho gradual pcodue- 
lion of carbonate of potussn. 

Cyanide of StiiVKit, Ag. Oy* A white salt produced by 
precipitating nitrate of silver with cyanide of potassium. It W- 
mivea like tho chloride, but is less sensitive to light, and its use 
in photography has not been found practically advantageous. 

GyanoqkN' G fl N. This is not an clemontary substance, but a 
compound of two atoms of carbon and one of nitrogen. It behaves, 
howover, precisely like an element, and resembles the group of which 
chlorine fa tho moat characteristic specimen* It thus unites with 
hydrogen to form an acid, mid with live metals to form cyanides. Its 
niimily for tho loss oxidiiblo metals is much greater than that of 
chlorine. 

Cyanogen Sgai\ Soap containing cyanide of potassium. 

Oyanotvpk Processes, Those arc certain processes, discovered 
by Sir John Horsohel, in which cyanogen is employed. 

IH .Process. A piece of paper is first washed with a solution of 
fermUoyanidoof potassium, (rod prussinte of potass,) and dried. In 
thin elate it is of a yellowish colour and highly sensitive to light. By 
sullickmt exposure, cither in tho camera, or pressure frame under u 
negative, the salt becomes converted into prussinn blue in those parts 
whom light has acted. To fix the picture, the paper must first be 
sonkod in water, then in a weak solution of carbonate of soda, and driwl. 

Before washing, the shadows of the photograph are of a lavender 
tint on a yellow ground, but after washing, of a deep blue tint cm a 
white ground. Prussian blue is not a permanent substance \ perhaps 
immersing the papers in tannic acid might blacken tho colour and 
increase) tho permanence of Urn precipitate. 

Tho action of light in this process is probably to convert the 
ferritb cyanide of potassium into tho fevrocyanide of potassium 
(yollow prussiato of potass) and form pruasian blue. 

%ml Process. A sheet of paper is first washed with ammonia* 
citrate of iron, and dried, It is then of a yellowish colour, and sons!- 
li vo to liglit. After sullioiont exposure in tho camera, or pressure frame, 
i. until an imago, is faintly perceptible, the paper is brushed over 
with a solution of ferro-oyaniclo of potassium ^^llow ipriissiuto of 
polnss). This brings out tho picture of a deep blue tint, winch 
becomes almost black if the paper is allowed to get dry. 
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Tlie photograph, in tliis state, is not permanent. It darkens all 
over in the dark by exposure to air. If washed with ammonia, or 
carbonate of ammonia, it is for a few moments obliterated, hut soon 
reappears with reversed lights and shades. In this state it is fixed* 
nncl after being thoroughly washed in water, the shadows are pure 
Prussian blue, which deepens by keeping, By this process negatives 
may he multiplied; but it is so uncertain in its results, as to be of 
little or no practical value, at presold, 

The rationale of the process appears to bo Hint the amnion io-citr a to 
of iron, which is a persalt of iron, is reduced by light to a salt of tho 
protoxide. This reacts on the fcrro-cyamc salt, and produces tho 
blue precipitate. 

’ 3/y/ Process, Brush over a sheet of paper a mixed solution^of 
ammonio-citrate of iron and ferrid-cyanide of potassium, contain- 
ing about equal proportions . of these salts. Dry it in the dark. 
It is sensitive to light. After exposure, immerse it in water and dry 
it, when n. blue picture will be produced. If this bo immersed in n 
weak solution of proto-nitrate of mercury, it is quickly blenched nncl 
destroyed. The mercury salt being then thoroughly washed out of 
the paper, the picture may be reproduced by ironing it with a very 
hot iron. The colour is then brown, which fades gradually in tho 
dark, but may be restored at any time by ironing the paper as 
before, 

These cynnotype processes may be greatly varied by substituting 
for the ferro and femebeyanide of potassium the corresponding 
cyanogen. compounds of many other metals, A wido field is open for 
experiments in this direction, 

DAGUJiinr&oTYPE Bkooess. By this process a direct positive 
is obtained upon a silvered metal plate. It was first published by 
M, Daguerre, in Paris* in January, 1839, 

The picture is produced by means of the impalpable Amies of 
iodine, bromine, and mercury, acting on a silvered plate which has 
been polished to the utmost. The photochemical reactions con- 
sequently occur in an inappreciably small quantity of material, 
which is spread , on the photographic tablet with a uniformity not 
to be obtained by any other means. Hence it follows Hint ft lino 
daguerreotype exhibits microscopic perfection of detail, and perfect 
gradation of shades. Other processes, when aompnved with tills, 
are coarse and imperfect in the results, and of all known mothods of 
representing a natural object, the Daguerreotype process is tho most 
p^feet and scientific. 

In a fine daguerreotype, tho utmost delicacy of lino is combined 
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with perfect gmtlnlion of simile; tilt* tlrtitiln of lint deepest hIiucIowh 
im? m legible n ** those in full light ; anil tin* most elaborate Itninh in 
lt 1 i?n«M with exquisite) mhnvm «f cllVel. iu toms nothing cun bo 
wore beautiful tlinn tlm varied hues of gold and purple which Urn 
image preaenia whim viewed iu dillbrcut |Hi»itiuim in n strong light, 
Uufortmmltdy, however, Hut very eimmtstimeo which gives such 
pcrfri l ioi i hi tlio result, vb„, tint polish of Hut pinto, brings with it, 
ocrltim objections in mi artistic point nf view; mnl thono objections 
couiddereil by minty to ho mi twriouH t lint they are willing to 
rest 0011 tout, with nu inferior photograph upou n di devout tablet, 
llemv Hu* pnwnl popularity of tho glims mid pupor processes* But 
the iiooompliMlifil photographer, who sees in every process itn mvu 
peculiar merit will hardly rest satisfied with \\ skeleliy production, 
when nilloil niv to exhibit tho utmost perfection of Ids art. Wn 
would therefore earnestly mill tho niton lion of our readers to thin 
elegant mid bountiful nrouetw, at present so undeservedly oust into 
the shade by others of less merit. 

Tho manipulation of tho daguerreotype process is extremely easy 
and certain. It involves Urn following live operations, via. : 

Ut,~To chum and polish the plate. 

Und.^To render it sensitive. 

8 rd.—Ta expose it in tlio camera, 
llh.™To develop the image, 

Bth.— To fix tho image. 

Tliu (limited picture is placed in a frame nr passepartout, behind 
it glass, Tim imago is permanent, mid cannot he rubbed out by the 
linger; not! ling but a onemieul solvent will obliterate it* 

The wilviTrd plates generally employed iu this process are maun* 
fudured in Prance, England, imd America. The English plates 
urn (Im best— ’Tint they are dear. Tim amateur had better make Ins 
(imt cxperirmmts on the American pinion of Henvill and Do,, or on 
the dumper kinds of French plates, of which there are many 
varieties. J to must choose them an free from scratches and specks 
nn possible, nu these defeeU cannot be remedied. The plates nvo 
inade by laying a thin sheet of silver foil upon u copper plate, and 
then pacing it between rollers, 1 >y which means the two metalware 
made to ndlum> perfectly, Thu silver should contain no alloy. 
When the »m:ue plate has boon used several times, tho rilvov iWoars 
Dip, and tho plate shcmlil them bo re-silvered by the aleptrotypo 
process i but nil scratches mid specks arc faithfully copied, so that 
ibis process does not afford a remedy for those defects i A scratched 
plate, is iukiIium, except for experiments. The plates may bo out to 
miiv slmrie by n strong pair of scissors, 
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In wltafc follows, tlie plate is assumed to bo the quarter size, 

1st Operation, — To Glean and Polish the Plate . — If necessary, 
cut a little bit off each corner, and bend the edges in ft pinto 
bender. 

To clean the plate, procure some Canton flannel, and ft box of 
prepared rotten stone with a muslin strainer. In a pint bottle mix 
one part nitric acid and twenty parts distilled water* 

If the plate lias been used before, and has been submitted to the 
gilding solution, tlie image must be removed by a liquid sold under 
the name of " Gilding Dissolvent}” the directions for using which 
will be found on the label of the bottle. 

If the plate has by accident been in contact with mercury, it must 
be heated over a spirit lamp until the whole of the mercury lias 
been volatilized and expelled. 

Then proceed to clean it in the following manner ; — 

Gut the Canton flannel into pieces about two inches square. Lay 
one of them on the plate, and pour on the back of it a lew drops of 
dilute nitric acid} rub the damped flannel all over the plate, going 
well up to the comers. Then powder n little rotten stone on the 
plate, and rub it all over with the bit of flannel, with a circular 
motion, until it is clean. Beware of scratching the plate. By 
scratches are not meant the fine circular marks loft by the rotten 
stone, and which are removed on tlio buff, but the deep cuts lMldo 
by a crystal of sand or dust on the flannel. ’When the plate is 
clean, it presents the grey appearance of unpolished silver, mid is 
free from stains or marks. When you have cleaned the face of tiro 
plate} clean the back with the same piece of flannel, and then with ft 
fresh piece ofr flannel rub the face again until it is dry. The clean 
plate - must not be touched by the fingers. 

To polish the plate, procure some prepared charcoal and a couplo 
of buffs. Tie up about an ounce of the charcoal in n piece of 
cambric, and keep it in a box with a lid, in order that no dust may 
stick to it, The buffs are made in the following manner . Pro euro 
two pieces of wood! 16 inches long, fl inches wide, and I inch 
thick. Screw a strong handle on the back, at the end of ouch. 
Cover one wdth : fine velveteen, and the other with cotton velvet. 
The cord of the velveteen is to bo put amw the buff, Whon not 
in use keep them face to face, 

Powder some charcoal ; all over each buff with the clabber, and 
rub them together. Then, taking the velveteen btvff dh the left hand, 
tod resting the end of it on a table, lay the olohh plate face down- 
wards on it, and with the fingers of the right hand on the back of 
the plate, rub it up aud down the buff vigorously, in every direction, 




DAG* 


155 


sideways, longways, diagonally, until yon have polished it, and re- 
moved* the circular marks of the rotten stone. Change continually 
the position of your fingers on the back of the plate, and in order 
to prevent them from slipping off on to the buff, breathe on them 
occasionally, or wear a leather glove. If they slip on to the buff, 
immediately powder some charcoal upon the spot. 

When the plate is thoroughly polished it looks black, and not 
grey. Polish well up to all the corners and edges, and then put it 
away into the plate box. Clean and polish enough plates for the 
day's use, before proceeding to manipulate, A. plate maybe cleaned 
and polished in two or three minutes in the manner described, lmt 
it is hard work, and may be handed over to an intelligent asam- 
tnnt. The remaining processes are extremely neat and elegant; 
much, more so than the collodion or paper manipulation, 

2nd Operation^To render the Mate Semitwe . — Powder some 
charcoal upon the Velvet buff, and rub the polished plate lightly up 
and down for half a minute. The fine lines left by the buff aerotm 
the plate, must be horizontal, when you are looking at the picture j 
remember this when giving the last rub to the plate. 

Tlie plate is now ready to receive the sensitive coating, 

Procure a double coating box, containing two compartments, one 
for iodine, the other for bromide of lime, and furnished with re- 
flectors, See that the sliders fit air-tight over the glass pans, ^ Put 
an envnee of iodine into one pan, and four ounces of bromide of limn 
into the other. Spread them evenly over the bottom, and lay aom« 
cotton wool thinly divided over the iodino, in order that the fumes 
lnny be filtered, as it were, and rise move equally. 

Id ace the coating box between yourself and a small window, 
shaded by a white blind, and open the back shutters of the coating 
box so that a feeble white light may enter, and be reflected from the 
mirrors. 

Place tho plate face downwards over the iodine, draw out the 
glass slider, and observe by means of tho mirrors tiro changes of 
colour which the plate assumes, These occur in tho following 
order, viz., pale yellow, deep yellow, rose colour, steel colour, the 
original colour of tho plate; after which tho colours reour in the 
same order as before, ( 

[Leave tho plate over tho iodine until it assumes the deep yellow 
colour bordering on rose. This may occupy from one ta throe 
minutes, according to circumstances. Then pass it on to tho 
bromine, Leave it over the bromine until it assumes a blue steel 
colour, 1108 may occupy from twenty seconds to two minutes, 
according to circumstances, Then shut the? back shutters- of the 



coating box, and draw a yellow blind, formed of three Infers of 
yellow calico, before tlie window. Iteturn the plate to the iodine, 
and let it remain from ten to twenty-live seconds, according to cir- 
cumstances. 

The white light which falls on tlm plate while you arc observing 
the colour, produces an effect, for the plate is certainly sensitive nt 
that time, but the second exposure to iodine obliterates that cfifccH, 
and renders it harmless. If therefore any accident occurs in taking 
a picture, even should it be exposed to broad daylight in its sensi- 
tive state, the effect of the light may bo obliterated by exposing it 
once more for a few seconds to iodine. The plate need not bo 
cleaned, polished, and sensitized again, 

The plate is now ready for the camera, and tho sooner the picture 
is taken the better. It may, however, be kept in a sensitive stiiLo 
for some hours, when proper precautions arc taken. 

%rd Operation.— To Expose in the Camera , — The exposure in tho 
camera is effected in the usual way. The time of exposure is a 
matter which can only be determined by trial. Tho details in tho 
deepest shadows may always he obtained by sufficient exposure ; it 
is a mere question of tunc ; but tho lights beoomc blue and solarized 
by over exposure. It is difficult, therefore, to include successfully 
very violent contrasts of light and shade, and this should not be 
attempted as a rule, for tho great charm of this process consists in 
the beauty of the lmlf tones, In landscapes, however, tho blue 
solarization of the sky is an improvement to tho picture, and tho 
blue tint generally softens down to a warmer tono on tho horizon, 
which gives a very charming effect. 

4th Operation:— To develop the Image ,*— Employ n mercury box 
of any shape, provided with a thermometer. Kitov about a table- 
spoonful of mercury into the pan, through a filter with a very si null 
bore, but do not let the filtered mercury fall from a height into tho 
bath, as it oxidizes in passing through tho niv, and tho globules on 
reuniting become covered with a grey film of oxide, which iloats on 
the top, and prevents the vapour from vising so quickly ns if Hut 
surface were clean. 

No picture is visible when you remove tho plate from tho camera. 
Place it over the mercury, and beat tho morouvy with a spirit lamp 
to a temperature of about 140° Pnhvonhcit, In a few minutes tho 
picture will he developed. The time will clopond entirely on tho 
size of the box, a large box requiring more tune than a small ono. 
Prom three minutes to a quarter of an hour are about the extreme 
limits of the time required. Remove tho plate and examine it now 
andfthen by a yellow light. Push the development as far as pos- 
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sible, in order to get out all the details, If you ovcv-dovelop tho 
picture, or much overheat tho mercury, the shadows will be covered 
with minute specks or pellicles. If tho plate has been exposed to 
too much diffused light, a white film of mercury will he deposited 
upon it, which will obscuro the details, or injure the vigour and inten- 
sity of tho blacks. If you undor-devolop the picture, the lights 
will want solidity, mid the details of the shadows will he defective. 

When the image 1ms been developed in tho mercury box, the 
plate may be exposed to moderate daylight ; mu! tho fixing process 
may he deferred till a convenient opportunity. 

Wh Operation* — To Fix the, IHciure. — The fixing process includes 
two operations. The first , consists in removing tho coating of 
iodine and bromine, by menus of hyposulphite of soda. The second 
consists in gilding the imago by means of a hot solution of sel (For, 
which has the effect not only of improving tho tone, but also of 
cementing the image firmly to tho plate, so that it cannot bo rubbed 
off' with tho finger. 

Make a solution of pure hyposulphite of soda in distilled water ; 
the strength is not material] say one ounce hypo to ton ounces 
water, Filter it carefully into a small upright glass bath, like that 
used for nitrate of silver. Hold this obliquely in tho loft hand, and 
lot the plate slide in, with its baok on tho under side of the bath, 
Wo recommend tins mode of immersing the plate in tho hypo, because 
if the plate is immersed in a horizontal bath, it sometimes happens 
that two waves of fluid moot in covering it, and this forms a lino 
across the picture, which cannot afterwards bo removed, If tho 
back of the plate is dirty, it contaminates the hypo, and occasions 
stains on tho face; lionac tho importance of cleaning the back of 
the pinto. Tho hypo very quickly removes the steel colour of tho 
iodine, and leaves tho mercury, which forms the lights of^ tho 
picture, adhering to the silvered plate, the black polished silver 
forming tho shadows of tho picture. When tho steel colour has 
disappeared, pour tho fluid into the funnel, let the plate slide out 
Of the hath into yopr hand (taking cave that the face of tho picture 
does not touch tho glass), then holding it horizontally, pour iipondt 
Altered rain-water, from a bottle having a cork into which a small 
glass tube is inserted, This washing removes tlm last trncoSi of 
hyposulphite of soda. . 

In. tins state, tho picture may bo easily wiped off theplnto^:. ; , 
The next operation consists in gilding and fixing the picture, pi 
Place tho plate (still wot) on a levelling stnnd^ifhihusljitlliwith 
screws , Then pour upon it tho following solution *of sol iV or 
80 ozs; distilled water, ^ >A ; • 

1 gramme (16 grains) sol d'ofc 
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Pour the solution into a .smell funnel having a tuft of cotton 
wool in the neck, and let it filter drop by drop upon tho pinto. Cover 
the plate with as much fluid as it will hold. 

Light a spirit lamp with a large wick, and holding it undemonth 
the plate, heat the fluid to the boiling point. Do not let the Jltmio 
remain for two seconds on the same spot, but pass it rapidly from 
place to place, and from corner to corner. Watch the changes of 
tone which the picture assumes. After a few seconds it darkens 
slightly, and then begins to clear up. Tho lights become winter and 
the shadows blacker. After n time bubbles show themselves in tho 
boiling fluid. The toning and fixing lias now about reached its maxi- 
mum. Do not let any hubbies adhere to the plate i a spot would 
occur wherever this happened, To prevent this, strike the tnblo 
every now and then with your left luma, to communicate vibration, to 
the plate, and detach tho bubbles. 

When tlie picture has been sufficiently toned, take it by one cor- 
ner in a pair of nippers and pour oil the fluid. Pour on it distilled 
or filtered rain water out of a bottle as before, mid then dry it by 
applying a spirit lamp to the hack, in tho following numner 

Hold it in the nippers, inclined nt an angle of about 45° to tho 
floor ; begin with drying tho upper covnor, and proceed gradually 
downwards. As the fluid dries off, n line of wet gradually recedes 
downwards before the lamp; follow this up by blowing on the pinto, 
and remove the last drop from tho lower corner by a piece of blot- 
ting paper, 

If the amateur finds a difficulty in drying' tho plate, ho may let it 
dry spontaneously, in a vertical position, resting on blotting paper. 

The picture as: now finished, It cannot bo rubbed off with the 
Auger j it is fast and permanent. Put it at oneo in tho pnssc-par- 
B\it before sealing it up, blow off any dust there may bo upon 
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it, by means of an Indian rubber syringe, kopt for tho purpose. 

It sometimes happens that tho plate on drying bocomos covered 
with minute black spots, These may bo removed by a vory simple 
method. Immerse the plate in water, put.iton : the levelling stolid, 
and pour on it a dilute solution of cyanide of potassium. Tins will 
lemove the spots, Wash it in water, and dry > it as before, Bourn 
operators fix with cyanide instead of hypo, 

• The worn in wHieli the pinto is sensitized should? not bo colder 
than that m which the picture is taken, or than the external air when 
taking a view j for if n cold plate bo taken 4|$b a warm situation 
the dew condenses upon it, and although a pioturerinay be obtained 
in the mercury box, (and apparently a good picture,) it is novortho 

tn^n?F°r S1 f 6 t( i or ,f one that pictae properly, and it assume® a 
greenish tint, and is easily rubbed off the plate. 
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In order fully to appreciate the beauty of a daguerreotype, it 
should be viewed in sunshine with your back to the light, The 
ultimate tint depends in great measure on the observance of the pro- 
portions of iodine and bromine in the sensitive coating. 

A daguerreotype is permanent ; the picture cannot be rubbed oil; 
the plate; the plate cannot bo broken by accident j the picture will 
beannicroscopic investigation, Other processes have their merits, 
but this is the triumph of the photographic art, and a boon to 
science. 

The theory of this process is so exceedingly obscure and uncer- 
tain that at present any attempt at explanation of it must involve 
much that is hypothetical. 

The sensitive him is supposed to be at first in an amorphous state, 
but to be crystallized and roughened by the action of light. The 
mercurial vapour adheres to this roughened surface and forms the 
lights of the picture by amalgamating with the silver. The iodine 
and bromine are removed by the hyposulphite of soda.. The boiling 
solution of sol Tor appears' to act by elective affinity, in the follow- 
ing manner : — -Sel Tor is a double hyposulphite of gold and soda. 
An atom of silver of the plate changes places with an atom of gold 
of the solution, The sol Tor therefore becomes converted into a 
double hyposulphite of silver and soda, and gold is precipitated. 
The gold, silver, and mercury form an amalgam which adheres 
tightly to the plate, assisted perhaps by the expansion and subse- 
quent contraction of the metal on cooling, This forms the lights of 
the picture, purple under one aspect, and golden under another. The 
shadows, where no mercury exists, are blackened mid enriched by tlio 
precipitation of gold. 

Such appears to be the theory of this very beautiful process, 

i) am A 9KEENIN o. This is a process for ornamenting the surface of 
polished iron, steel, or other metals, with various devices in a diilbr- 
qnt metal cither deposited upon, or inlaid in the surface to bo orrni- 
* monted, It has boon attempted lately in Trance to employ photo- 
graphy in tiiis process, but as yet the results obtained are too imperfect 
to, render any account of the experiments necessary or desirable iu tins 
place. Still, this application of photography may one day be jjuili- 
oiently perfected to open an important branch of industry, 

Dammar. A white rosin brought from India, where ills used 
for various economical purposes, It is tlio produce pf the JPinus 
damnara or Shorea rofywla y and contains two one soluble 

in alcohol, the other not.;** It is soluble ini benzole, and makes 



tm excellent varnish for positives and negatives oil glass, See 
<f Varnish.” 1 

Dauk Lines of Specteum. See “ Spectrum.” 

Leo oloeation. Solutions which liavo become discoloured by 
organic matter may be decolorized by mixing with them animal 
charcoal, or kaolin, shaking up well together, then allowing the kao- 
lin to settle, and carefully decanting the liquid. The nitrate 
hath used in printing positives, particularly on albumenized paper, 
soon acquires a brown tint, which may bo removed in this way. 
Kaolin is the best substance to employ. In the case of charcoal, 
certain physical conditions are necessary, in order that it may possess 
deodorizing properties. It should be porous, minutely divided, 
and of a dull aspect. The decolorizing property is cliicily possessed 
by charcoal obtained from animal matters, vegetable charcoal having 
but little efficacy in this respect. There is, however, mi important 
objection to the use of animal charcoal, for it not only withdraws 
organic colouring and odorous matters from solutions, blit has also 
the property of abstracting certain inorganio salts from tliciv solutions. 
It should therefore be used with caution. Kaolin is certainly pre- 
ferable to it. Pipe clay, and fullers* earth, have also be,cn used as 
deodorizers ; %. v, 

wDeli^uesoenoe, When a salt becomes moist by exposure to 
the air, it is said to “ deliquesce,** 

Leptii of Chemical Pocus. Suppose a small direct pencil of 
white light to be refracted through a single convex Ions. Since 
white light is not homogeneous, but composed of rays of different 
refmngibilitios, the pencil will be decomposed by refraction through 
the lens into pencils of the various colours of the spectrum, red, 
orange, yellow* ^reen, blue, indigo, violet ; and each of these 
pencils wih have its particular focus, the red? being furthest from 
mid the violet nearest to the lens. Let r> oi y, b , i\ v, be these 
various foci arranged in the order in which; they occur. Then, ns 
the rcd, ( orange, and yellow rnys have little or no chemical action, 
that potion commencing -with the green and terminating with certain 
invisible rays beyond the violet, the space between g and a little 
beyond t?, is called tho feptji of ohemioal foous of the Ions. 
In ft single lens this depth of chemical focus '&& so considerable Hint 
the Ions cannot he said to have any true chemioftl focus, and a son* 
drive plate may be placed anywhere within a certain space lying 



between h ami «, inul equally good (or equally, bad) pictures may be 
obtained. 

, Wlum n Iona is corrected, ns it is railed, for chromatic nbm-n- 
tion, by combining two louses of dillbrent kinds of glass, two 
of the loci, y and », for instance, tiro united, mid Urn other foci are 
brought nearer to this combined focus y v. Tim depth of chemical 
focus is, therefore, greatly diminished, and tlio point where the 
maximum of chemical action takes place is also that of the inmd- 
mum of luminosity of tins image. When thumb lenses of three 
different kinds of glass two used, three of the coloured foci may be 
combined ; and with n lenses n foci. 

When tlie greatest possible amount of sharpness of a photograph 
is desired, depth of chemical foous must bo considered a dofect, but 
when a tolerable average of definition lias to bo struck between 
the images of objects at very different distances, a little depth of 
chemical focuB in the lens may lie tolerated, because a pieluro in 
moderately good focus all over may be considered better than one 
which is very good in one part, mul very bad in another. In 
general, however, dcptli of chemical focus must bo considered a 
defect. A singlo Iona ia comparatively useless: for photographic 
purposos, boomiso of its great depth of ohomionl foous. 

Devei.oi’ment. It is somewhat difficult to give an exact defi- 
nition of this term, ns used in photography. If it is defined to be the 
production of a visiblo picture from an inmiblo impression, then 
the term would not includo the case of tlui printing processes in which 
a faint vkible imago produced in' the pressure frame is intensified or 
developed with gallic acid. If, on the other hand, wo consider deve- 
lopment to bn merely an intensifying process, then all the various 
methods of toning would come under the head of development, which 
would load to confusion, and be objootioimblo. Suppose, then, 
wo define development to bo the process which immediately follows 
exposure, mid which rondore the picture visible in all its details. 

In nil the common development processes the imago acquires fresh 
material. In the ease of the daguerreotype process that material is 
mercury ; in the negative processes with the salts of silver, it is silver* 
or silver combined with organic matter \ in the ohvysotypo process 
it is gold i and so on. But the prinoiplo on which development pro- 
ceeds is different in different processes, This will be understood by 
a low examples. <• 

If a design bn traced with the linger on h window "piiftofhnci wo 
then breathe on the glass, tho dew comlonsos on thoso parts which 
have not been touched by tho ilngor^ifillie^ddsign ls therefore dove- 
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loped by steam, and tendered visible, dew being deposited on some 
parts of the glass and not on others ; in other words, material is 
added to Some parts and not to others, If an iodised silver plate is 
exposed in the Gainer a, and then submitted to the vapour of mercury, 
the vapour adheres to those parts of the plate which havo been modi- 
fied in some way by the action of light, but not to the parts where 
light has not aoted, Tito lights of the piotnro are therefore " brought 
out” or “ developed ” by the mercury ; that is to say, the lights 
acquire fresh material, which renders them visible, 

In the case of a collodion negative, light affects in some Way 
those parts of the film on which it acts ; a solution of a dcoxydizing 
body, such ns proto •sulphate of iron, or pyrognilio acid, is then poured 
over the plate ; this mixes at onco with the free nitrate of silver on 
the plate, and would at once decompose it and precipitate silver 
indiscriminately all over the film, were not that effect prevented for a 
time by acidifying the developing solution with acetic acicl. We 
have then an acidulated mixture of the proto-salt of iron or.pyro- 
gallic aoid with nitrate of silver floating upon a film, parts of which 
have been acted on by light, Now these parts liavo the property of 
decomposing jbj$: unstable fluid in contact With them, and of attract- 
ing in this wo$; : a precipitate of silver (or of silver combined with 
organio matter), which is thrown down upon them only ; so that a 
visible picture is produced by the addition of , fresh malarial to tho 
parts where light has acted, 1 

The same thing happens in the chrysotypo process, although in 
this case the developer is not a deoxydiaing but an oxydiziug sub- 
stance . In this process a sheet of paper is first impregnated with 
a persalt of iron or uranium, (the per-ofcntote, or ammonio^ citrate of 
iron, or the nitrate or tartrate of the sesquioxide of uranium,) and 
then exposed to lights The metallic salt is deoxydi'/ed by light, 
and reduced to a pi'oto-sftlt, a faint visible imago being produced* 
The picture k, then riiiuViersed in a solution of chloride of gold, winch 
is an oxyclizer, for it parts with oxygen from the water to the reduced 
iron salt* The liberated hydrogen unites With the chlorine, and 
metallic gold is precipitated of a dark purple colour. Here then 
again the pictUVe isrpvoduecd bytlie additionibf matorinl totho pavts 
where light has 1 acted* ; - ■ ;> 

Should, however, any process be discoyGIod in which ft developer 
•acts by wiilidramny material from that would 

not invalidate the definition we have given of development. , .«• . 

In the collodion-process, both positives and negatives may be pro- 
duced by development, In the case of a positive the pioturo is 
looked al> and the precipitated metal which totals the lights, must 
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bo while* This is effected by acidifying tlio nitrate bntb and deve- 
loper with nitric acid, which causes pure white silver to be thrown 
down imcontaminafccd with organic matter. In the case of a negative 
the picture is not to be looked at but printed through , and tho pre- 
cipitated material must possess sufficient density to stop the light 
from passing through too readily. In tins case it is fouud that 
organic matter must be combined with the silver thrown down. 
This is accomplished by using an organic acid, such as acetic or 
citric, instead of an inorganic acid, as nitric, In the negative pro- 
cess the dark parts of tho picture should at first bo red, and should 
then slowly acquire density and pass ultimately to a brown or purple 
black, Tills red tint, in' the early stage of tho development, indi- 
cates tho presence of a reduced organic salt of silver, which acts 
powerfully in attracting more material to itself When tho picture 
conies out grey at first instead of red, this indicates that the mate- 
rial is move metallic and contains loss organic matter; it cannot 
then be easily intensified to a proper degree. When organic matter 
is introduced too freely in the positive collodion process the lights of 
the picture are brown or drab, instead of white, wliioh interferes 
greatly with its beauty, < although in detail and gradation of shade it 
may leave nothing to bo desired, .$• • ■ ■* 

i i 

Deviation. When a ray of light is refracted or reflected at tho 
surface of any .medium, and follows a different course to that which 
it had before, the angle through which it is turned out of its original 
path is called its deviation, Tor instance, if CJIt be.ji ray of light 
incident on tho surface of a medium at It, and It 8 its path after 
refraction or reflection at It, then, if Qit bo produced to T, tho 
angle TJIS is tho deviation of tho ray, 

Tho term u deviation” must not be confounded with “aberration,” 

Dew; Dew Point. — When a glass of iced water is brought into 
a warm room in summer, dew is deposited upon it, from tho condens- 
ation of the aqueous vapour in the air by the cold glass, JPor the 
same reason, if a cold glass lens bo taken into warm air, it becomes 
covered with dew, and this interferes with the production of a sharp, 
clear picture. Sometimes a patch of (low on tho middle of a fens 
will produce a patch of indistinctness and fogginess in tlm centre of 
tho picture, It sometimes happens also in tho paper processes) that 
when the excited paper is placed in tho slide behind a glass, instead 
of being attached to tho front of it, the cold glass bacomos covered 
with dew on being takou into the warm air, which of course ruins 
the picture if exposed before the dew has oyiiprafed. In tho 
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dngueiTeotypo process also, if a cold plate is placed in summer over 
a warn solution of bromine, or if a cold iodized plate is taken into 
the warm air, dew condenses upon it, aud tins in tori eves with the 

production of a fine picture. , . _ . , , , 

The dew point is tlie temperature at wluoh dew begins to be de- 
posited; it varies according to circumstances. The temperature of 
the lens, at tlie time of using it, should be above the clew point. 

Dextrine. (Latin, dexter, right). When starch is heated care- 
fully until vapour rises from it, it becomes soluble both in cold and not 
water, and loses its gelatinous character. Starch tlms nlteicd m 
character is called u dextrine/’ or " British gum, or torrefied 
starch. 1 ’ It has the property, when acted on by polarized light, ot 
turning the plane of polarization to the right ; hence its name. ^ 
Dextrine of a pure form and very white may bo made by moist- 
ening 1000 parts of dry starch with dilute nitric acid, composed or 
$ parts concentrated acid, and 300 parts of water. The mixture la 
made into small blocks, which are first dried in the air, and then in 
a drying stride exposed to. hot air, at a temperature of 150 . limy 
arc then pulverized, and again dried at a heat not exceeding 280 . 

Another mode of producing dextrine is by the action of diastase. 
Dextrine is also produced by the protracted action of dilute acids at 
a high temperature upon starch. 

Dextrine is of a pale buff colour, insoluble in alcohol, and not 
blued -by iodine. It is a valuable substitute for gum, being more 
flexible* arid less brittle when dry. It is applied to the back oi 

- - r: ^ 

Dextrine nudist arolvhavo the same chemical composition. 

Chinese Cement* Soak isinglass in water 
until it is soft; then dissolve it in the smallest possible quantity of 
proof spirit^ ^with^e a® Uf a gentle heat. In 2 drachms ol this 
dissolve 10 grains of ammoniacum,* and while still liquid, add n 
solution of draeflphs of mastic in 8 drachms oi rectified spirit ; 
stir them : well: togetlvef, and put the mixture into small bottles, 
which ore to be kept Miovered. ' 

When usedgthe- cement is to be liquefied by putting tlio bottle 
I into hot water; Thd- oftcner it is heated, the bettor it gets. It 
* reris tsth e notioirof water, * ■> ■ " ■' /• 

Diaphanoscope. (Giv Jm^avoc, transparent ; cwoireM, I see.) 
>'• Ammoniac inn Jh jjiado Ijr mixing 8 ounces' of cnvboimto of tunmonlu with 55 



A dark box for exhibiting transparent pictures, with or without a 
lens, 

DiAPimA&ji, (Gr. Sm^pay/uct, a partition). A partition with a 
hole in it, used in various optical instruments, 

Diapositive, A positive intended to bo viewed by transmitted 
light. , 

DiATiinitMANOUS. (Gr. a, through ; Ocp/ii/, heat,) Heat can 
be transmitted through certain bodies almost without impediment, 
just as light through glass. These bodies are not necessarily trans- 
parent, or diaphanous, but are sometimes partially opaque to light. 
They are said to be “ dinthennanous.” 

Itock salt is the most diathermanous substanco known ; it trans- 
mits 93 per cent, of the heat rays, from whatever source they may 
be emitted. Sulplmto of copper, -which is transparent to light, is 
“ atliermanous,” or opaque to heat, 

Hock salt is the f< true glass of radiant heat,” It can be cut 
into lenses and prisms, and used for decomposing heat by double 
refraction, &c. 

' Diffuaction. See ff Light.” 

Dmoupnous. Substances which exist in two different forms 
are said to bo dimorphous.” Solids sometimes change their 
molecular arrnngomcnt, and become dimorphous. The axles of rail- 
way carriages are made of tough fibrous wrought iron, but by fric- 
tion, vibration, and changes of temperature, they become crystal- 
line in structure, and brittle. This is an example of dimorphism. 

Dippmi. The holder for the glass plate when immersed iti the 
nitrate bath, It is sometimes made of silver wire, with hooks at 
the bottom to bold the plate, but more commonly of glass, fox 
this purpose a strip of plate glass should be used, about one-third 
the width of the plate, and an inch or two longer than the depth of 
the bath, ancl having a strip of glass cemented across it at; the 
bottom to receive the glass plate, The cement generally used is 
marine glup, but shellac, or sealing wax, nnswors very well; and if 
those arc not at hand, spirit varnish may bo used, The end of the 
dipper, and also the cross piece, should bo. heated with a spirit 
lamp, or before the fire, and the cement applied, ; the pieces being 
pressed into close contact while the cement ishdfcimd perfectly fluid. 
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Disi?ehsion. This term is used in optics to denote the sepam- 
.on of a my of heterogeneous light, by refraction, into its component 
ays of different refrangibility. 

Different transparent media have different dispersive powers, that 
s, different powers of widening the angle between the red and violet 
ays, after tire refraction of a ray of ‘white light through a prism of 
riven angle, at a given angle of incidence. In optical formula) the 
neasuve of the dispersive power of any medium is a fraction, the 
.erms of which are determined as follows : — 

Let fx v be the refractive index for the violet my. 

^i r for the red ray. 

fi for the ray of mean refrangibility. 

Then, the measure of the dispersive power of the medium is the 
fraction 

/h> /fr 
h -1 


The dispersive power 

a 
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of chromate of lend is 
phosphorus * , 

oil of cloves . . 

flint glass . . . 

Canada balsam . 
diamond . . . 

crown glass « . 

alcohol , . • . 

rock crystal . . 

fluor spar . . ♦ 


‘4 

*128 

•062 

’052 

‘045 

•038 

•034 

•020 

•020 

‘022 


In an achromatic lens, . formed of two single lenses in contact, the 
focrtV lengthf -of the single lenses are proportional to tho dispersive 
powers of tho respective glasses. 


DisrBnsioN, ImiA-TioN Ai/iT y of. ” By measuring tho spectra 
in Fraunhofer-s manner, it is found that tho distance between any, 
the same two fixed lines of the spectrum has not a constant ratio 
to the distance between the extreme fixed linos whore different 
media are used. This ohcurastance is called the 'Irrationality of 
Dispersion.- • :• 

<‘Jf refracting media lmd no irrationality, then, in providing a 
combination such that two given lines should not be separated, wo 
should at the same time unite lights of all species. But, since tho 
colours iir© disproportionately dispersed in different media, tho other 
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lines will, in such a case, lie very nearly, but not exactly united.” 
(Griffin’s “Optics,” pages 06 aiul 100.) 

Dissolving Views. The transparent slides for dissolving views 
way be printed by photography > See “ Transparencies nnd Magic 
Lantern.” 

Distortion. When the linage formed by a lens on the focussing 
screen of a camera obscure does not satisfy the conditions imposed 
by the rules of perspective, it is said to be distorted, 

Distortion of tho imago in the camera obscura is m general pro- 
duced by the cxcentrical incidence of the oblique pencils. Its effect 
is to render all straight linos which do not pass through the centre 
of the picture curvilinear, nnd also to exaggerate tho dimensions oi 
certain objects in the picture, with respeot to others, in a way winch 
is opposed to tho principles of true perspective. Vi o shall explain 
how distortion arises when a large view lens is used with a dia- 
phragm in front, ns this arrangement offers an illustration ot the 
evil in a very marked degree. 
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The small oblique excentricnl pencil 
I? IT, incident at m, is bent out of its 
course by refraction through the mar- 
gin of the lens, and comes to a focus 
at a. Similarly, the pencils from Q, It, 
have their foci at b y e. The image given 
by the lens is, therefore, the triangle 
a b c. Tills triangle, is smaller than 
ABO; but, if the distances A r/, B b> 
Co t are proportional to 0 A, 0 B, 0 C, 
the two triangles will be similar figures, B 
and there will be no distortion, But 
it happens that the decrements A a y 
B hi 0 are not proportional to the 
radial lines OA, 0 B, 0 0, but increase 
move rapidly than these do. There is, 
therefore, distortion of the image, as 
shown in the .figure, „ 


C 



Double Iodide* By this term is meant “ double iodide of 
silver and potassilun } ,, — that is, a solution of iodido of silver ill 
iodide of potassium; a wry strong solution of iodido of potassium 
being capable of dissolving n small quantity of iodide of silver. * 
Double iodido is used in the ealotype process, and is made thus : — * 
Dissolve in ono measure 20 grains of nitrate of silver in about an 
ounfce of distilled water (the quantity is not material), and in another 
measure dissolve 20 grains ol iodide of potassium in about the same 
quantity of distilled water. Mix the solutions, The mixture im- 
mediately beooipps yellow and turbid, and a yellow precipitate, which 
is iodide of silver, soon subsides. Pour off as muoh ns possible of 
the liquid (which contains nitrate of potass), then add an ounce of 
distilled water to the precipitate, and as much iodide of potassium 
in crystals as will completely dissolve it, and render the solution 
colourless, but no more. The quantity required will bo about 200 
grains. Shake well after each addition of fresh crystals, and wait 
till 'they are dissolved before adding more, proceeding cautiously 
towards the last. 

Double iodide is rendered turbid by the addition of water, but 
thb turbidity may be removed by adding crystals of iodido of 
/potassium, ; •• ’’ ' : 


S/J; Rouble Befbactiox, See " Light ” 
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Dragon’s Blood,. A deep red resin brought from the East 
Indies, It is soluble in ether and alcohol, and also in alkaline solu- 
tions. It combines with metallic oxides, forming red compounds. 
The alcoholic solution is much used in lacquers, to which it imparts 
a red colour, 

Dry Oollodion Process. If a collodion plate, excited in tho 
usual way, is allowed to get dry, without having previously washed 
off tho free nitrate of silver, tho yellow layer of iodide of silver dis- 
appears, and tho film becomes transparent and insensitive. This 
arises from tho fact that iodide of silver is soluble in a concentrated 
solution of nitrate of silver j so that, as the moisture evaporates 
from the film, the free nitrate becomes concentrated, and dissolves 
tho iodide of silver, forming a double salt, which has been called 
iodo-nitvato of silver, In order, therefore, to use the collodion fllin 
ill a dry state, it is found necessary in the first placo to remove the 
greater part of tho free nitrate of silver by washing ; and another 
condition is, that tho collodion shall adhere tightly to tho plate when 
dry, and not contract, ,or form blisters when the solutions are 
applied to it a second time, after having been once dried. 

Ail these conditions are fulfilled by tho simple and excellent pro- 
cess of Dr. Hill Norris, of Birmingham, which is as follows : — * 

The plato is collodionizod and excited in tho usual way, and then 
washed with distilled water, until as much as possible of tho free 
nitrate of silver is removed, This done, a solution of gelatine is 
poured over it, made by dissolving 80 grains of gelatine in 20 
ounces of distilled water at tho boiling point, filtering while hot, 
and then boiling down to half the cpiantity, stirring well with a glass 
rod, and, when cooled down a little, adding I £ ounces of alcohol. 
Before applying this gelatine preservative solution, it should bo 
heated by immersing tho bottle containing it in hot water, and 
poured over tho plate hot. Tho plate is then left to dry spontane- 
ously, or it may bo dried by nrtiliciul heat. 

Plates so prepared may bo kept sensitive for many months j Dr. 
Norris says indefinitely. 

The exposure in' the camera must be much longer than in tho 
wet process ; as long, perhaps, as for waxed-paper. 

The development is accomplished thfis: — The plate is first im- 
mersed for five minutes in a dish of dislillod water j then tj|o|iVdual 
mixture of pyrogallio and acetic acid is made in a oliemiori^olonn 
measure, and a few drops of nitrate of silver added to it ; this is 
poured over tho plato, and tho picture developed in precisely tho 
same way and as quickly as in the wot process^ ; v > ' 
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The picture is fixed cither with hyposulphite of soda, or cyanide 
of potassium, in the usual way, and varnished like an ordinary 

negative. , 

AYhen tlie chemicals are in good order, this process is as certain, 
and yields as good results, as wet collodion. • , 

Another excellent dry collodion process, due to Mr. nothcigill, is 

ns follows . _ ■ .. 

The excited plate, after removal from the nitrate bath, is washed 
once with distilled water 5 then albumen is poured over it; it is then 
washed again. The remaining treatment is the same as Dr. Dill 
Norris’s. The rationale of this process appears to bo that the albu- 
men forms, with the free nitrate in the film, a minute quantity of 
a ibumiimte of silver. These plates do not keep so well as Dr. Jn ovm s, 
hut are more sensitive. The process was tried hy him and ubnn* 
doned, long before Mr, Pothergill brought it forward. 

In all dry collodion processes it is important to uso a powdery non- 
contractile collodion, made with acids at a temperature not lower than 
150°, and of the minimum strength that is consistent with a struc- 
tureless him. 

Drying Oils. These oils are distinguished from greasy or 
fatty oils, by their property of becoming oxidized when exposed m 
thin layers to the air, and forming a dry resinous varnish ; an e fleet 
which is accelerated by dissolving in them a small quantity of oxide 
of lead, Tho principal drying oils are— poppyseed oil, linseed on, 
andi nut oil. Patty oils which do not ury bcoomo rancid under 
similar circumstances. Palm oil is an instance of this property. Sect 
*<OiW } • •:.» • 

Dutok Yaunish. Used for paper, parchment, &c, Mix, with 
the aid of heat 

Sandarach » > . : •»•:■■«• < 120 pe^k 

Mastic 1 * . 1^0 »* 

Yenice turpentine . . 120 „ 

Amber * . . . ♦ 80 „ 

Linseed oil » • ♦ • . 260 „ 

Turpentine . . . « ft&O » 

Dyeing, The principles of dyeing and calico printing may be 
j; included shortly in those of photography, from the fact that certain 
chemicals are capable of becoming mordants by exposure to light, 
•il^epbject .of dyeing is to produce a permanent combination between 
/f'Slfeihhtorial to be dyed and the colouring matter. This combination 
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is effected by means of a mordant, which combines chemically with 
the stuff to bo dyed, and at the same time with the colouring 
matter, forming, so to speak, a triple combination. Without the 
mordant, the colouring matter might of course he removed from 
the fabric by washing it in water, since it would offer a mere case of 
mixture, and not of chemical combination. 

It is found that bichromate of potass has the property of be- 
coming a mordant by exposure to light, and this property lias already 
been taken advantage of by calico printers in Paris, to print designs 
upon textile fabrics by means of photography. If a piece of paper is 
rubbed over with a little indigo mixed with bichromate of potass, 
dried in the dark, and exposed under a negative, tho parts acted on 
by light are permanently fixed, while from those not acted on, the 
colour may be removed by washing the paper in water. 

Processes of this kind oiler a new and important field of 
research, for the want of permanence of ordinary photographs printed 
with the salts of silver is a very serious evil. I 

The principal dyes are indigo, cochineal, madder, quercitron, log- 
wood, aimatto, lake, prussinn blue, various salts of iron, copper, lead, 
chromium, cobalt, &c.> and the principal mordants pro to- chloride of 
tin, alum, sulphate of iron, &c, 

Dynactinometeu. An instrument for measuring tho intensity of 
actinic power, or for comparing tho u quickness” of lenses. See 
" Hunt’s Treatise on Photography” 

Eautiienwahe, GiiAKR foil As earthenware vessels nro much 
used in photography, the mode of glazing them should not be dis- 
regarded, as some of tho chemicals, (nitrate of silver, for instance,) 
act on the glaze. 

The common white dishes are glazed with 

■ White lead 5 8 parts. 

Cornish stone . .... 1(1 „ 

Ground flints , » ♦ . ♦ 80 „ 

Flint glass 4 „ 

Stone, wave is glazed with a mixture similar to tho above, but 
containing also rod lead, Tho materials are pulverized, 
mixed into a paste with water j this is spread upon the vo^llt to be 
glazed, which is then submitted to tho ftimacepvhioh vikiflos the glaze, 

Eatj Bromine water, formerly used in'tho doguerreo- 
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type process, but now superseded by bromide of lime, because in 
hot weather the vapour from the bromine water condenses on the 
cold plate, and interferes with the production of a good impression* 

Hpfloiiescencb. When a crystallized salt parts with its water 
of crystallization by exposure to dry air, and crumbles into a 
powder, it is said to " effloresce/ 1 Sulphate of soda is an instance 
of this property. 

Egos. As the albumen obtained from eggs is much used in 
photography, it becomes important to know something about eggs. 
The albumen contained in eggs has been described in the article 
“ Albumen/* The yelk of the hen’s egg contains about 30 per 
cent, of oil, in which phosphorus is present* Kew-lnid eggs are 
heavier than water, but gradually become lighter by the evaporation 
of water through the shell* Of an egg which weighs 1000 grains, 
lOfi'0 parts constitute the shell, 604*2 the white, and 28 6 '0 the 
yelk. 

Eleotnical Images. See "Moser’s Experiments/ 1 

Electno-Ghemioal Action or the Solan, Hays. Mr. Robert 
Hunt has, from some experiments described at pages 201., and fob 
lowing, of his " Researches on Light,” arrived at the following con- 
clusions : — 

1st*—" That electro-metallic precipitation is prevented by the sun’s 
Vays/L;V : A^i v;:‘ ? :■ ••• - . 

2nd,—'" That light is not the retarding agent, but the exercise of 
electrical force is negatived: by the direct influence of actinism.” 

These conclusions must be received with caution, as being purely 
hypothetical, and very probably erroneous. 

Elements* The elements, or elementary bodies, arosucli as have 
hitherto resisted all attempts to reduce them into simpler forms of 
matter. They are fifty-five in number, and will bo found arranged 
in alphabetical order in, the Table at the end of the work. 

. Ele* ii* This is a species of resin much used in varnishes. Thera 
are several varieties of it* The prmoipal wo obtained from the 
Oanarium baUamiferim of Ceylon, and tho: ibia« iolcariba of the 
frazils. Elomi is at first soft and viscid, but becomes hard and 
MtUA.by cold and age. It is yellow, translucent, and of a peculiar 
//jtl^i^-QSombling fennel. It contains 60 parts per cent, of an acid 
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rosin soluble in cold alcohol, and &0 parts of an indifferent crystal- 
lizable resin soluble in hot alcohol. 

Elmotypb P no oess , A process patented by Mr. Eobinson Elliot, 
of South Shields, for enabling artists to obtain an indefinite number 
of photographic copies of their works. 

A painting is made upon glass in a body colour, more or less trans- 
parent according to its density, and the thickness with which it is 
applied. The painting is then treated as a negative, and positives 
arc printed from it in the usual way. 

Emeiiy. A dark coloured mineral, found in abundance near Cape 
Emcri, in the island of Naxos, It occurs also in the Channel Islands, 
Poland, Sweden, Persia, &c. According to Mr. Tennant’s analysis, 
it is composed of alumina 80 parts, silica 3 parts, iron 4 parts. 
When reduced to powder emery varies in colour from dark grey to 
black. Examined under the microscope the powder is seen to be 
composed of two crystals, viz,, corundum, and oxide of iron. This 
powder is so hard as to scratch quartz and many precious stones. 
It is used in the arts for grinding, polishing, and scorning articles of 
metal, glass, &c, 

Emeuy Papeiij Emeuy Clotii, Emory powder maybe spread 
upon paper or cloth by first applying a coating of thin glue, and then 
dusting the powder over it from a sieve. There arc six degrees of 
coarseness, To use emery paper, it should be wrapped round a stick 
and a little oil applied, which makes it cut better. Emery cake is 
made by mixing emery powder with bees-wax, 

Bazar-strop paper is made by mixing the finest emery powder and 
a little finely powdered glass with paper pulp, and making it into sheets 
in the ordinary way. This should be glued to a piece of wood, and 
n little oil applied occasionally. The emery and glass constitute more 
than half the weight of the paper. 

EMPYiintMA. The offensive smell produced by the combustion 
of organic matters, chiefly vegetable, in closed vessels. 

Enamelled Photo an aim is, Tn the “Comptes Hondo s” of June 
11, 186 5, various methods of producing enamelled photographs are 
described by M. A. Lafon de Camnrsno. The Mowing translation of 
this article is extracted from the Journal of the Photographic Society 
for September &l$t, 185 5 s — ; v 

"I select for grounds either metals or substniioesmsed for pottery ; 
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I use vUrifmble compounds for tracing tlio image on thorn; anil I 
op cm to both on the images obtained by the use of metallic salts and 
those furnished by tlie resins, 

“ With pictures produced by the aid of collodion, albumen, gela- 
tine, and by the ordinary processes of the salts of silver, I develop the 
image by nitrate of silver until the half tints are overdone and obscured, 
and the deep shades are covered with a thick deposit presenting the 
appearance of a bas-relief, The proof is then placed in an enamel- 
ler’s muffle j the organic matters vanish under the action of a suitable 
temperature. The lire cleans the image and restores all its delicacy. 

“ I operate on white grounds, or black, or coloured grounds, On 
tinted porcelain, coloured glass, or on brown or black enamel, the 
whites of the image are formed by the deposit of reduced metal, 
which acquires great brilliancy in the furnace. On white porcelain, or 
enamel, or on transparent glass, the blacks of the image will be formed 
by the metallic deposit, which I then treat with solutions of salts of 
tin, salts of gold, or salts of chromium. In the latter case 1 obtain 
various colours, very vigorous when removed from tiro muffle, pre- 
senting a peculiar semi-metallic brilliancy. A very thin layer of an 
appropriate and very fusible flux fixes the image on the ground, as 
in the case of applying gold or silver to porcelain. On enamel, the 
fusion of the matrix itself fulfils the same offleo, 

“ With regard to images obtained by the action of light upon snlts 
of chromium, — as soon as the image is cleaned by distilled water I 
expose it in, a muffle to temperature which destroys the gelatine } 
the metallic deposit remains alone upon the ground. Salta of silver 
and lead laid on this give yellow tints after baking ; salts of tin 
and of gold produce violets andpurples. If hose colours aro developed 
under a layer of flux which here covers the metallic deposit. The 
image presents itbe appearance of a painting on porcelain. 

“ The picturcs furmshed by resins are treated difterently. X com- 
pound a coating capable of receiving application of a negative, and 
of being easily rendered sticky after the exposures to light. Solution 
of bitumen of Judaea in essence of turpentine, with the addition of 
resin, fulfils this rOqtuvoment. The exposure to light being finished 
and the solvent having performed its oflico, I proceed totlio substitu- 
tion of ceramic colours for this varnish, which must bo destroyed bv 
tlm five. Metallic oxides and their fluxes j igrovmd very lino and driotl, 
are deposited on the surface of the image, while n 'gentle anti gra- 
duated heat xestorcs to the coating the adhesive property it lmd lost 
ip drying. These enamel powders, carried Over the entivo surface of 
. the picture, follow with great delicaoy’ all the inequalities of the sub- 
ject* which they partially penetrate, and translate faithfully all its 
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depths aiul delicacies. The piece is then ready for the fives the 
organic matters ore destroyed) and the linage, lonuod ol indcsliuetiblo 
substances, rein ai ns fixed by vitrification- t 

“ One of tlio re markable characters of these images is the nspcct of 
under- enamel (so its- email) which they present j which cannot bis hu- 
imbed in the same degree of perfection by any other kind of 

painting. , , , * n 

u Thc heliogrnphic imago thus treated may recoivo any kmd ot 
colouring { it may be transformed into gold or silver as well as into 
blue or purple, it may even bo burnt into porcelain with tins iiuiuusir 

« Observing that, in the same imago, llio light, in tracing the bright 
parts, left a faithful image of the shadows, and that the entire negative 
clickS might bo transformed into a positive cliche wndetl to com- 
bine two opposite and successive impressions of tho same image* Ivy 
taking from one of these impressions all the light tints and irom tho 
other all tho dark ones, I obtained tho imago of the lights (defined) 
by tho shades, and of the shades (defined) by the lights, with tho 
infinite variety of tints resulting from tho combination.” 


Encaustic Painting. This method of painting, which is of 
great antiquity, consists in using wax with tho colours, in order to 
give them a gloss, and preserve them from injury. Proceed thus i — 
Melt together equal quantities of w Into wax and powdered ninstio, 
stirring well Pour the molted mixture s into cold water, which 
hardens it; then pound it in a mortar, This powder is to bo 
mixed with strong gum avabic, and added to tho common water- 
colours, which are then to bo used at onoo in the ordinary way, 
diluted with water as occasion may require, and applied with u briudu 
The pale colours require least, and tho dark onea moat of the 
powder to bo added to them. Tho picture must bo very highly 
and carefully finished. It is then to bo varnished with n mixture 
of one part white Wax, and two parts turpentine, applied hot, and 
tho suporlluity allowed to vim oil'. 

The wood, or oloth, or paper, to bo painted upon must first; bP 
Waxed, ■ i 

Enguaying, HflLiOQUAFiiro. Tho processes of holiogrpphip 
engraving luivo not yet been brought to aulUpiont perJboti jjp. J&p 
worthy of move than a few brief remarks in tills plaoo. , • ^.y- • 

M, Nic6plioro Ni6pco availed lumsolf of the property possessed 
by bitumen of Juthoa, of being rendered inaolublq ill, tho uauul 
menstrua by tho joint action oi light and o^ygpn. ? iV motal plato 
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was coated, in the dark, with a solution of bitumen in a solvent, 
dried, and exposed to light under an engraving, or in the camera. 
It was then washed with a solvent, which removed the bitumen 
where light had not acted, and allowed it to remain where light 
and oxygen had rendered it insoluble. The bare metal thus ex- 
posed was then etched with an acid, and an engraving produced. 

This process was followed up by M. Niepce do St. Victor, and 
some improvements made in it, which will bo found described at 
different times in his communications to the Erenoh Academy of 
Sciences. 

Mr. Eox Talbot, a few years ago, obtained some little success 
with a rather different, and, we imagine, a better process. He 
coated a. steel plate with a mixture of gelatine and bichromate of 
potass, and exposed it to light under a negative. Where the light 
acted on this mixture, it reduced the salt of chromium, mid caused 
it to combine with the gelatine, thereby producing a compound 
which was insoluble in water. The plate was then washed with 
water, which removed the unaltered gelatine only. A picture was 
in this way produced upon the plate, which was etched by a solution 
of bichloride of platinum, which attacked only those parts where 
the metal was not protected by the gelatinous compound. 

MM. Salmon and Gamier have suggested a process of hclio* 
graphic engraving different from either of the preceding, and which 
• appears very ingenious. 

•'« If a polished plato of brass, previously submitted to the actipn 
of iodine vapour, is exposed to diffused light, and then rubbed with 
' wadding, charged with globules of mercury, the following plieno- 
menaAvill' be observed— the plate will not bo amalgamated, the 
mercury refusing to attach itself wherever the iodine lias been 
influenced l|y jigjht.fi If, instead of proceeding thus, the plato is 
covered' in opaque body, and wo then try to amal- 

gamate it hs before, it will bo observed that the mercury takes 
perfectly on ThA parts where light has not acted, wliilo it refuses to 
adhere in other places. This property, discovered by MM. Salmon 
and Gamier, indicates the possibility of reproducing photographic 
images upon a plate of brass. A negative on glass, or paper, is 
applied to the iodized brass plate, and loft in contact from ten 
minutes to two hours in diffused light. On mercurializing tho plato, 
the mercury is seen to adhere to those parts which correspond to 
the blacks of tho negative, leaving the other parts intact. If an 
irlk-roller is then passed over, the untouched parts take tho ink, 
••ftliile the mercurialized parts do not, so that tho picture is black 
tipoua white ground. 
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" An etching may ilien be produced by first dissolving out the 
mercury by means of a solution of nitrate of silver -acidified with 
nitric acid, and then biting in the plate still deeper by acid alone. 
If, on the other hand, an engraving is wanted for printing in a 
lithographic press, the plate is immersed for a few minutes in a 
gnlvanio bath charged with chloride of iron, so as to deposit a thin 
layer of metallic iron in the places previously occupied by the mer- 
cury, and where the brass is now bare, namely, on the lines of the 
drawing. The utility of this deposit of iron will soon be perceived. 
The brass plate being removed from the bath, the greasy ink is dis- 
solved off with spirits of turpentine. The entire plate is then 
exposed again to the vapour of iodine, and rubbed with wadding 
heaving globules of mercury 5 whence it results that the plate, as 
before, acquires a white colour, from the amalgam of mercury 5 but 
as this metal does not amalgamate with iron (for mercury is preserved 
in iron vessels), a move gentle rubbing of the plate removes it from 
the places covered with iron, that is to say, from the drawing itself ; 
so that after the second operation the drawing has the lines covered 
by a thin layer of iron, while all the vest of the brass plate is coated 
with mercury. 

“ Things being in tlus state, the ink roller is passed over the plate 3 
only the drawing itself takes the ink, while those parts coated with 
mercury repel it. This is just wlmt was required , As many impressions 
as desired may now be printed, only taking the precaution to rub the 
plate afresh with mercury after a certain number of impressions have 
been thrown off, If it bo wished indeed, the two last operations 
might bo omitted: it would suffice to wet with water tlie plate 
once inked with greasy ink, as done by the lithographic printers 3 
under these circumstances the parts free from the drawing would 
bo isolated by water, which would prevent the greasy ink from. 
touching thorn. 

" Supposing now tlmt instead of a plate to be printed in a litho- 
. graphic press, it is desired to have one that may be printed 
with letter press, the following will be the mode of procedure 
Taking the plate at the moment when it is about to be immersed 
in the galvanic bath, a preparation of gold should be substituted for 
tlrn salt of iron, and a thin layer allowed to deposit over the drawing 
(it will take the gold because it resists the action of the acids bet®) ; 
‘ the plate is then inked and eaten away all round the lines, wljjioh will 
bo preserved by the gold, the surrounding copper only being attacked, 
so that the drawing itself will be found in relief. J> 

Engraving Photographs upon Glas^ P6roelain, A 
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process of engraving photographs upon glass and porcelain was de- 
scribed by Mr. Thomas Sims, at a meeting of the 'Photographic 
Society, on January 1st, 1857. The following is the account given 
by him of this process : — 

“ Wishing to offer as much information as possible, without oc- 
cupying too much space, I think I cannot do better than give the 
process of engraving photographs on glass, by means of hydro- 
fluoric acid gas, in the form of notes, which have been penned tit 
various times, generally after making the experiments. Previous to 
this, however, it is necessary to give a general idea as to Urn mode by 
which 1 have taken the kind of photograph most suitable for the pur- 
pose. Eirst, then, the collodion I use is thin ; it has as much alco- 
hol ns it 'will bear, adding ether only when it is too gelatinous, 
iodized with iodide of silver dissolved in an excess of iodide of po- 
tassium. The glass here is a desideratum, as it is not only necessary 
to obtain it free from 3tri® and specks, but its component parts will* 

X believe, occupy the attention of photographers in time to come as 
much as paper has done for calotypo. I have given crown, sheet, 
and several kinds of plate-glass very fair trials, and as yet I lind 
none to yield so readily to the action of the hydro-fluoric acid gas 
as British patent plate. 

“ Some idea of the care I have taken to arrive at this conclusion 
may be perceived, when I state the manner in which I tested the 
quality. I have cut 9 -inch plates of various kinds into four or six 
squares, putting each lot carefully apart; I have then taken one of 
enolikind and marked it; collodionizcd and developed each with Lhn 
same material, and photographed from the same model, such as n 
chalk bust or engraving, and have applied the hydro- fluoric acid in 
the same manner to each, and this two or three separate times, and 
in every case the patent plate showed itself to be most easily acted 
upon. Previous to putting on the collodion, and in order to oIciiiihc 
the plate, "L wash it in sulphuric acid and water. 

" Bath * — 80 grains of silver to the ounce of water, made in tlm 
usual way. 

“ The time ip the camera is of consequence; it must bo limed to 
a nicety, and developed well. (See Notes.) 

"The developing solution is made with different samples of proto* 
sulphate of irou, i pound of three or four samples, put together in 
rather a wide-mouthed bottle, and the crystals, covorod with distilled 
water, to which are added 2 drachms of aqetio aokl. 

. , "When a developing, solution-, fit for use, is required, take H 
ounce of this saturated solution and put to it 0 ounces of distil ted 
j>yat.er- and 2 drachms of acetic aoid. If this doos not flow evenly over, 



4 


ENG 


179 


add a drachm of alcohol; but if it can bo done without it is better, 
as the alcohol is liable to produce grey pictures. 

“ I invariably fix with hyposulphite of soda ; and too much care 
cannot be taken to get out the iodide of silver (and the same maybe 
said of the hyposulphite of soda), with abundance of water and a 
wash or two with ammonia and water, and this, again, washed away 
with water. 

u The plate must be dried with as much care as a daguerreotype 
and in the same manner, from the top downwards, evenly and regu- 
larly : the water must not concentrate itself upon any particular 
part, so ns to dry in patches ; for though the impression may pass 
through the burning process without showing the stain, it certainly 
will not stand the test of the hydro-fluoric acid gas, for the stains 
themselves will be engraved. 

" It will be found that if the most minute particle of the iodide or 
hypo remains in the impression after washing, it will turn black 
quickly while burning ; and if heat be long applied the impression 
will evaporate altogether, and this at not a very high temperature. 
This is a fact that has so many times come under my notice, often 
to my sorrow, that I have been led to coneludo, reasoning from 
analogy, that the hypo must bo the great onemy to the durability of 
paper photographs ; for if a collodion film, which wo have so much 
more power over in the way of cleansing, will yet, after all the 
washing, retain sufficient quantity of hypo-sulphite to bo the des- 
truction of the photograph, how much more is paper likely to do so 1 
<( Burning the Photograph . — The only requisites necessary for this 
purpose are, boxes of sheet iron or tin of various sitfes, and a stove } 
the top of which easily becomes slightly incandescent when the lire 
is lighted in it. The' new boxes must bo burnt to. got rid of any 
grease in the iron ones, and of the tin and grease in the tin ones. 
They must be made a quarter of an inch larger than the mo of the 
plate to be burnt in them; and they must also be rounded slightly 
at the bottom. If the first precaution be not taken, the box^on 
cooling will contract and oraok the glass. Tlio reason for having 
the box a little rounded at the bottom is, to allow the operator to 
place the impression face downwards, which will enable him to stove 
the picture without having a cover on the box (provided the ropm be 
free from cold draughts), and to see how the proooss^ goes origins 
may bo easily done by holding the box with pincers in suqlv ^posb 
lion as to get the reflected ray to the eyo from the back ,of; the inn- 
pression for, as the silver becomes reduced it ussiunes ;ifi;imrror- 
Jikc appearance, ; . 

u When speaking of the reduction of silver, it is associated in most 
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miiids 'with the idea of great heat, when the reduction is said to ho 
by heat j this is liable to mislead : a great heat is not only unneces- 
sary hut objectionable ; a dull red heat is the most required, for a 
low heat arid a longer time does the work more effectually. (See 
Notes.) 

" That the silver does become so reduced is very curious j it shows 
the metallic deposit tp be in a peculiar state, and X imagine that the 
contraction of the film must take a mechanical part in the opera- 
tion. 

r< If the operator allows the burning process to go oil slowly, (say 
half-an-hour or more, as it varies with different impressions,) lie can- 
not fail in this part of the process. 

fr When sufficiently burned, push the box containing the picture 
to a cool part of the stove, and, when cold enough to bo taken hold 
of by the hand, the plate maybe removed, and placed in aplatc-bnx. 

s< It is better to engrave the picture as quickly as possible, or a 
film of oxide will soon damage it if not used. 

* Materials and Apparatus for the application qf Tlydro-Jlmm 
Acid Gas :- — 

{i Fluor spar, 

" Common sulphuric acid, 
u A leaden pan and cover. 

u Grind the fluor spar into fine powder, and put $ ounce into the 
leaden pan, upon which pour 2 ounces of common sulphuric acid, 
and stir with a leaden rod. The size of a pan for a picture 3Jx 2 4 
inches, should be 4 X 3 inches in width and breadth, and 4 inches in 
depth; ‘ 

" The framed hblditig tliei plates over the vapour should bo waxed 
or varnished^ otherwise the wood absorbs the vapour; and it nets 
upon the eclgeAof the plate before it receives the vapour from the 
pan, which should be placed upon a stand high enough to admit a 
spirit-lamp underneath. The stand holding the pan of hydro - lluorio 
acid should be placed upon the hob of a kitchen range, when them 
is a fire and the draught generally good, as this Will carry away tho 
fume3, which are suffocating unless tho operator is fortuimto oiiougli 
to have a laboratory with all the requisites. - 

" If an ounce oic so Of water be used with the sulphuric acid, in tho 
phti with the fitter spnty the spirit-lamp will not bo muoli i'eqhivedj 
but the action is so rapid, that I prefer hcldihg wivter somo time pre- 
viously, and letting the mixture belroi^ putting in the 

finpr spar. Using the spirit-lhiripi and not adding water gives tlm 
operator most control, and is the ; but, in 

/$Sfe%two cases, when water was adcled|®$ temperature, 
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there wus so much energy as to cat half through the glass. But 
this phui might really prove the best, provided it could he so modi- 
fied ns to he a little more imirmgcublo. 

" When the hydro-iluorio acid is made to act upon the plate, it 
permeates the transparent coat first, except in the false action 
(mentioned in the notes) ; and in proportion as the silver, forming 
the opaque parts of the picture, increases in density from the half- 
tone to the high light, so is the lime the acid takes to act ; the high 
lights being the most opaque, resist the attack longest. When this 
part yields to tho action of the acid, the whole of the picture is 
loosened from tho surface of the glass, and any further action of tho 
hydro-fluoric gas tends only to destroy the engraving which lms 
been mrnlo, so that a few seconds will form an engraving, and a few 
seconds more, if the action be continued, will entirely destroy it, by 
outing too far into the body of the glass. It will thus be seen how 
great a nicety is the timing of tho plate over the hydrofluoric gas; 
it varies according to the nature of the glass, and the strength of 
tho impression and of tho gas, the latter being regulated by the mo 
of the flame of tho spirit-lamp, so that, like the timing of a picture 
in the camera, it would be difficult to state any time nearer than 
from live seconds to five minutes, 

“ Tho best plan is to take the plate up after about ten seconds, 
mad if tlm picture has a uniform grey appearance by transmitted light, 
and a prismatic appearance by reflected light, there i3 every reason 
to suppose it will bear the action no longer. It is now to be washed 
off with clean cold water ; but should the plate , not be sufficiently 
cool for this, use warm water, and wipe dry. The engraving will 
be distinctly seen, and if strong will be easily felt; but if only a 
surface impression, it will bo necessary to hold the glass in the same 
position ns you would a daguerreotype, that the picture may ho seen. 

" It is evident that this paper, so fnr, applies to direct camera 
pictures t the lights of tho picture beiug formed by the metallic de- 
posit, tho process of engraving being founded on the well-known 
resistance of silver, as well. as other metals, to the action of hydrp- 
fluoric acid on tho one part, and the affinity which that acid litip 
for glass on the other. If, therefore, tho law holds good, the trans- 
parent parts of tho proof will bo bitten out, nnd the lights of the 
picture will bo untouched, or nearly so. This is the kind of proof 
required to produce a plastic cast in relief, from which a plate for 
the press may bo obtained by tho electrotype process. . ” .. ' . . 

“To apply this process to porcelain, upon wluclimnterinl a direct 
picture is wanted as n permanent article, the process is the same, 
but tho requirements differ. 
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,f Some idea of the plan in ay be obtained when I state the neces- 
sity wliioh brought it about ; it was the desire to burn-in a photo- 
graph on enamel or porcelain ; hut a posi tive collodion picture will 
not sink into hard enamel \ it will burn away before the enamel ob- 
tains hent enough to become soft. It will sink into soft enamel. 
The result, however, is so like a daguerreotype that I did not think 
it worth the trouble of continuing the work, 

“ When h collodion photograph is taken from a negative on white 
porcelain, the metallic deposit forms the dark part of tho picture, 
and the white surface of the porcelain the whites of the picture. 

“ It is impossible to obtain good collodion pictures on un glazed 
porcelain, and the photograph will not stand the heat, as before 
mentioned, which is required to sink-in tho impression, so that, to 
make the picture pass through the kiln, it is necessary to go over 
the photograph with enamel colours, 
f< On engraving this kind of picture on porcelain, I have found, 
especially with Mr, Minton's beautiful white tilea, that when the 
acid had acted too much, the picture still retained its hold of the 
porcelain and did hot wash off as it does after the same action on 
glass ; and when it was dried, all the glaze was (bund to be eaten 
off, but still the lines of the photograph were fixed as fast ns ever. 
This is worthy the attention of persons who are anxious to apply 
photography to porcelain, 

" The point of interest, however, for the photographer is tho follow- 
ing t~^If the porcelain is acted upon properly, those parts under tho 
lhothllip lines are protected from the action of the acid, while tho other 
parts are acted upon, so that the picture, after being engraved, is 
formed by the dull surface of tho unglazed porcelain on the one part, 
and the brightness of the glazed on the other part, This is suffi- 
cient to convince me, that if we had white tiles 4 11 ashed/ as it is 
technically termed, with a dark vitrifmble colour, we should be able 
to obtain an engraving with hydro-fluoric acid, a while picture on a 
dark (jro^ndi ^ acid eating out the bare parts of the proof, while 
those protected by the metallic deposit would retain the surface 
colour. 

' h . notes. . • 

rt 1. This noid acts moat uniformly whon there is n largo proportion of sulphur! a 
ftoid oovoring tho bottom of tho pan, 

,f There aaomB a very- strong analogy betwoon thoworklng of thle gas aiuUlio ob- 
taining a (loop eonsitlvo coat, with tho lodlno ou tho (i aguorreotypo pinto, 

:-y* r 2i Whonovor tho hydro-fluoric acid nets through tho silver, tho improssion is only 
oiiijho^ anrfticOj and is analogous to a weak collodion positlyo (If tho ImpvosBlon on* 
graved Is a direct posifclvo) and in appearance is very similar to tv weak daguerreo- 
type \ hs an engraving it is worthless. In tho otlior oaflo, wlion tho operation Is sue- 



ce« S M, and the silver ta M tin, i 0 

propor light, the picture bus mno h m „y |„, MWtlly foil, 

substance, auoh as a nocdlo ot pin, bo \mm o • , t) ,. vool ^ $^ 0 very »li ill wtmfc 

••3. mo linos of demarcation, which *» •*» '» ' J*** “ £?£ “ ,„. mi 4 ,1ml wo 
to suits, avo afcprosontftbtloAnoil, but am j 1 ™ 1 l4 wi|v!in« aditKiwroulypo philo. 

* «"» -Hp.rital-1 '«"«*«' 

arc tiioso 

« A fooblo and gvoy ImprofiBiou, 

" A solarized tmiivoRsion. 

notion of tlio nold in) tmioli or moro than the granular nl v-u . l.lnolcn rloli 

.. B Whon Oto onntiuo port* of tbo improHnbm nrollrm nn.l Hulld, im 1 tm . ■ 

and tmnnpwonti without a stain or itwiWo IVom Bio 

the ohomioals uBOrt, or from tlio want of domming In U o \ i J u lllt , 

SSHSS^X 

aar-^iaser,t:csissjssa 

"'“S'X S" vapour IK nnlilmn nr mwnr 

a^^s»itswr«as5 

353H£»sS^^'4 

SSSm not 1k> oonduolod wltli glnna vessels, kImm *«« hl.nnl.1 mil* 

“ nl^opwSCittldS “« about cixjHtaod h. the nlr, b„f„v«, or nftar 

‘‘‘f. o”^ Sr.a'^lutt-ro.t upjn^vu.tr,.,. H «.«■ H* 
oomoB wbl to again! but will bo oomplotoly doalvnycnl by mrUiw \mn\w wkI i» occa- 
Bionod by umo Balts which alumUl biwo boon wuHhwl out. f flmw . 

" 10. Tho dlflloulty of obtaining a Bluing motall o tlopnHlton 
ilia without getting tho trail Hpavont parts of tbo plu^™ «roy, might «wrMli lUmjD* 
n'gro'ftt olJadUm. In nnswoJ to tills, I linvo found 

linos to «t groat extent, provided tbo Impixmalon ta per « . >>' *« ' *• « >r l * ‘ 

mercury and ammonia, chloride of gold to praulidUtla 

bichloride of moroury , and tills noted upon by n wonk solution of “WjMgP 
and common wntdr, is used nttor onoh uppllcatlou to koop lbo jeo ptatU iV m tba 
transparent parts of tbo dim. After which a M-irfthi solution, nr nlUSW of a UvorU 
poured ovotdy ovor tbo plato and washed with water , the p ata Is Uiflfcdgposetl U» tho 
SSI when the metallic parts tun, Intensely black, ntnl 11,0 Unas bsootno :nmM Una 
i t will ltaolf yield a plato by tho olootro typing proooBB. ' 
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EQDiVALDNT v ,, :!: On referring to the tnble of Elementary Sub- 
stances, the render will observe that against every substanco a 
certain , number isilplaoed, called its “Equivalent,” or sometimes its 
“ atomic weight.” Eor instance; silver has the equivalent 108, 
iodine 126, carbon 6, sulphur 16, and so on. Tho meaning of 
these numbers we will endeavour to explain* 

It is found by experiment that substances combine with one 
another only in certain definite proportions by weight j and, reasoning 
on this fact, it has been supposed that matter is not indefinitely 
divisible, but that bodies are composed of atoms incapable of 
being divided into smaller fragments, and therefore called “ ultimate 
atoms,” these ultimate atoms being of different weight in different 
bodies. On this hypothesis, the equivalent of any elementary body 
is the weight of an ultimate atom of that body, the unit of weight 
being of course indefinitely small, bnt the same for all substances ; 
and the equivalent of a compound body is the total weight of all tho 
single atoms composing the compound atom. If, then, we say that tho 
equivalent of silver is 108, we mean that an ultimate atom of silver 
weighs 108 units of weight; and since in the same scale the 
equivalent of hydrogen is 1, it appears that the unit of weight in 
that scale is the weight of an ultimate atom of hydrogen. 

, But this explanation of the meaning of tho table of equivalents 
involves a hypothesis which, however reasonable it may appear, may 
nevertheless be false and is after all but n hypothesis. If then 
wo reject the explanation given according to tins hypothesis, mul 
tqnfpo ourselves to the facts of the case, the table of equivalents 
becomes meroly . a. table of the proportions by weight in which 
different bodies are found to combine, 

In order to show the utility of this table, take tho following 
examples:-^ / 

1st. In an ounce (480 grains) of chloride of silver, how many 
grains of silver and how many of chlorine are there P 

The equivalent of silver is 108, of chlorine 86; tho equivalent of 
chloride of silver is %£refore 144. If, then, we multiply 480 by 
108, and divide by 144, we get the number of grains of silver in 
the ounce of chloride, yiz, 860; and if we multiply 480 by 36, and 
divide by 144, we get the number of grains of chlorine/ via. 120. 
There arc, therefore, in an ounce of chloride of stiver 860 grains of 
silver, and 120 grains of chlorine. 

2nd. Required to know how much iodide of potassium will 
exactly, decompose one ounce (480 grains) of ffitrato of silver, neither 
of these salts obtaining any water of crystallization. 

, Nitric acid is composed of 1 part nitrogen and 6 parts oxygen by 
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weight, The equivalent of nUn>«» is H. of oxygen 8. The 
equivalent of nitric acid is therelore 54, mid of oxulo ol river 
10.8 + 8, via. 116. Tho equivalent ol mtrote of silver is therelore 

Iodide of potassium is a salt containing no water of crystalliza- 
tion. The equivalent of iodine is 126, and of potassium 40 ; and 
therefore of iodido of potassium 166. . 

In tho decomposition of nitrate of silver by iodide ol potassium, 
there are formed nitrate of potass and iodide 0 f river. _ ll. Uieii. we 
multiply 480 by 170, and divide by 160, we obtain the exuet 
number of grains of iodido of potassium necessary to oileut the 
decomposition, via. 4911+ 

A Table of Equivalents of the simple aubstnncos will bo louiul at 
the end of tho work. 


Equivalent I'ocus. See “ Eoous.” 

Etiieb. Oxido of etliylo. 0, t I1 B 0=Ao. O. 

Alcohol is supposed to bo n hydrate ol other, two volumes ol 
alcoholic vnpour being composed of one volume of aqueous vapour, 
and one of tho vapour ot other. Tf, Uicn, alcohol be decomposed, 
end tho elements of water removed, the result is tho prod notion ol 
other. Such is the theory of etherification. 

Ether, or as it is frequently called, “ sulphuric other, is rm 
extremely volatile, colourless, combustible, fragrant liquid, obtained 
by distilling together alcohol and sulphuric acid. It is of great use 
in photography as a solvent of pyroxylinu. 

The manufacture of ether is an oxlromoly dangerous operation, 
and should not bo attempted by tho unmteur. The mode m which 
it may be made, cither oil a- largo or small scale, with the proper 
precautions, is as follows : — * 

A largo flask contains tho mixture of alcohol mid Hiilphuno acid. 
It has a stopper with three holes in it: through one is inserted a 
thermometer tube, through another tho pipe which leads to the 
condenser, and through the third a tube through which a fresh 
supply of alcohol is kept up. Tho flask is placed iu a sand bath, 
and heat applied, which may be regulated as required. 

In using the apparatus, a mixture of 8 parts by weight of con- 
centrated sulphuric acid, and 5 parts of alcohol S, (I. %PUt 
into the flask and heated till it boils and rises to a toippayaturo of 
300° Fahrenheit. Brash alcohol is thou introduced J^upd, and 
this temperature evenly maintained, tho liquid hv tho fla^k bujhg kept in 
rapid ebullition, The hulk of the liquid in t)m flask lain this way kept 
an) for anv length of time, and oYery drop of alcohol introduced is 
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converted Mo ether and water, the mixed vapours of which go over 
together: through;- Ihe condenser into the receiver, where the other 
floats upon fesurfoce of the water. When tlio operation is pro- 
perly conducted, the same quantity of sulphuric acid is sufficient lor 
any amount of alcohol that may he added to it, The limits of the 
ether-producing temperature arc between 260° and 310° : if the boil- 
ing point should fall below 260° by using too much' alcohol or loo 
weak acid, little else than unchanged alcohol distils over j and if, toy 
using too much sulphuric acid, the boiling point rises above 320®, 
olefiant gas is generated, besides variable quantities of oilier 
impurities. 

Ether will take up one-ninth part of its bulk of water, and will 
mix with alcohol in any proportion. In order to obtain pure ether, 
free from tooth alcohol and water, it is first mixed with about twice 
its volume of water, and well shaken ; this separates the alcohol, which 
leaves the ether, and goes to the water. The ether, which floats on 
the water, is then carefully decanted, and a sufficient quantity of 
fresh-burned lime added to it : this abstracts the water. The 
mixture is then distilled with great care, the receiver being sur- 
rounded with ice and carefully stopped. The first third which 
distils over is pure ether. 

The S.G*. of pure ether at 60° Fahrenheit is *72'ls Tt boils 
at 96° Fahrenheit, at the mean pressure of the atmosphere. It 
is neither acicl nor alkaline, has a high refractive power in regard 
tO'Ti^ht, and a non-conductor of electricity. It is extremely 
volatile; and its vapour very dense and highly elastic. ^ Ether burns 
without leaving a residue, and produces carbonic acid anti water. 

' It ; shorild : too kept in well-stoppered bottles, as it turns acid by con* 
tnct ;mWi di^ from: the production, first, of acetic ether, and subse- 
quejfitt|j! : hcietid acid, 

Iodine and bromine are soluble in other, ancV gradually react upon 
and decompose it, producing hydi^pdio and hydrobvomic acids. 

Ammomacal gas arid hydrochloric acid gas arc readily absorbed 
toy other. Potassa and soda act feebly- upon it, and give rise, among 
other products, to acetic and formic acids, which unite to the 
alkali. Many salts are soluble in ether, and especially lire chlorides 
of gold, platinum, iron, and uranium, 

. ;,::kT1ic fixed find volatile oils, many of the resins, caoutchouc, various 
d forms of extractive, flic' alkaloids, and some other vegetable prill* 

• llples, are more or less soluble in ether, 

chief use of ether in photography is to dissolve pyroxylin© 
and form collodion, < •• •• 

a variety of different acids to alcohol, and distilling the 

vnviftf.iftA nP ftflmv ova . Tlmwifl Wn 
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have nitrous ether, oxalic ether, hydrochloric ether, noetic other, 
and so on. As none of these ethers arc nt present of any use m 
photography, it would bo out of place to describe them in tins 

W0 A kl table, indicating the quantity of alcohol contained in ether of 
variable specific gravity, will be found among the tables at the end. 

Ethyl. Ac. — C, H B . Ether is the oxide of ethyl, (J d> H r? 0 ; and 
alcohol the hydrate of other, 0,. H G 0, HO. Ethyl was lor some 
time a hypothetical substance, but a substance having the composi- 
tion 0, 1-L has lately been obtained by Dr, Erankhmd, hy exposing 
iodide of ethyl in scaled tubes to the action of metallic me, at 320 . 
On opening the tubes, and allowing the gas to pass into a ireemg 
mixture kept at— 9°, the ethyl condenses to a colourless liquid. 
Chlorine acts upon it in the light, but not in the dark. 

Ho compound ethers have yet been produced from ethyl, and at 
present ^the ethyl theory must ‘be considered as hypothetical 

Exposing The exposure of a sensitive surface to light, either 
in the camera or pressure frame, is one of the most impoitant 
features of every photographic process j and we shall endeavour to 
describe in this place the effects due both to over and under expo- 
sure in the principal processes, and as far as possible to account for 

them satisfactorily. M 1T 

The simplest case is that of sun-printing on chloride paper. Ilcvo 
a sensitive surface consisting of chloride of silver, nitrate of silver, 
and organic matter is exposed to direct light until a visible image ol 
the required strength is obtained. The eflcct of light on such a 
surface is to decompose it find produce a dark material composed 
of suboliloride of silver, together with a compound of suboxido ol 
silver and organic flatter. When the imago thus obtained, and 
which is of a purple brown tint, is put into the bath of hypo- 
sulphite of soda, in order to fix it by removing the unaltered chloride 
of silver, the purple snbchloridc in the image is also decomposed 
into chloride of silver and metallic silvor, and tho former dissolved 
out. The fixing bath therefore not only removes the superfluous 
chloride in the paper, but also enfeebles the dark tint of tbo shadows 
of the picture, by changing it from a deep puvplo to n. red or brown. 
When sufficient allowance is not made for this change which occurs 
in fixing a print, it is of course “under-exposed” or "under- 
printed.” When, on the other hand, tlie exposure is earned too 
far, tho reduced organic compound of silver presents a metallic 
lustre, or bronzed appearance, and the details m tho shadows ore 
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obliterate, and. buried beneath a crust which ia not easily removed 
in the 

In printing by development on chloride paper, when the print is 
under-exposed, the details in the lights cannot bo brought out until 
the development has been carried so far as cither to stain the paper 
all over, or bury the details in the shadows. "When the print is 
over-exposed, the details in the lights come out so rapidly in tlio 
gallic acid, and darken so quickly, that the development has to bo 
stopped before the blacks have time to acquire suilicient depth mat 
vigour. The picture is therefore red and feeble, and the lights mid 
shades do not exhibit sufficient contrast. 

It will be observed that in printing on chloride paper by direct 
light, the longer the exposure the darker the picture becomes, up 
to a certain pointy and then the reduced material afterwards assumes 
a metallic appearance, So also in development printing on chloride, 
paper, the longer the exposure and the longer the development llm 
darker the blacks become, up to a certain poin t) and then, as in the 
other case, they assume a motallio appearance. By carrying the 
process too far, the same effect happens in both cases. And not 
only so, but this effect happens in every other photographic proccsu 
with metallic salts. Excessive exposmo produces an amount of 
reduction which defeats its object by exhibiting the metallic or 
solarized appearance in the case of a positive print, or, in tlio caao 
of a negative, that metallic condition of the reduced salt which 
i.Btqi’fcres with its property of becoming a centre of attraction for 
th^nuitter whigh should accumulate upon it from the develop or, 

we are anticipating the cases of the 
processes, in which iodide of silver 
ta^^tl^/ place oi "chloride, In those cases a curious eifect nooura 
^ T^pp^iro, whi ch has been called, wo think improperly, 
the "reverse action of light .* > In the Collodion process the sen- 
sitiveness of the fjlip is due to |Jlo presence of an excess of freu 
nitrate of silver, which it is impossible to remove by any amount of 
washing witii wqter, because it probably combines with tlio organic 
matter of the fllm,\ 'J?his free nitrate, existing in minute quantity 
in presence of iodide of silver, is decomposed by light with extra- 
ordinary rapidity, and when not over-exposed arid rendered metallic, 
it furnishes the proper centres of attraction fp$tho developing nyi'o- 
gallo-nitrate.^ But if ventured metaUio by over-exposure, jt no 
longer acts in this way, pd therefore no dark; material is preoipi- 
tated upon it from the developer. In order, fhorofore, to gain tlio 
intensity in the image, there is a certain amount of exposure; 
■' n °t be exceeded. 
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daguerreotype process ovor-exposuro producea m the 
t rf(tco an effect which is shown by tho sohum-d pnrt hiok- 
,r sometimes quite metallic. In nn over-exi.oscd noHudum 
very similar effect of blueness is produced, which shows 
ry existing between the processes. 

ears, therefore, that by over-exposure not only is mine 
reduced, but the reduction of the atoms whudi are iirst 
bv light is carried to such a stage, that they look nu lallu. 
i black in positive prints, and in negatives cease, to become 
s of attraction for the production of a picture by a do- 
or intensifying process. 


o', It is unfortunately by no means an uncommon thing 
urraphs to become altered by time, oven when preserved 
utmost care. In tho case of daguerreotypes, or collodion 
or negatives, or negatives upon paper, tins mmlortime is, 
comparatively rare; but in tho ease of paper positives 
wo been printed by direct; exposure to light, ftiuj fixed imd 
th hypo-baths, fading may unfortunately lie said to bo tho 
pormnnonce tho exception. , ,, , . ., , 

ienco has snilloiontly proved that tho black material of a 
d argentine photograph on glass or paper is permanent when 
K agent (hyposulphite of soda or cynuidn ol potassium) is 
by copious and thorougli washing in water numy tniiciB 
. The snino may bo said of. the thin wluto metallic prccipi- 
oh forms tho lights of a oollodion positive. It is however 
v, in tho enso of a oollodion positive or negative, to varnish 
‘for if this bo not done, the pyroxylin® is Knbto to be donrnn- 
nd give off an oxide of nitrogen which destroys Um image, 
most serious case of fading is therefore that which occurs 
ho material of the image is a red compound of organic 
and n low oxido of silver, as in a sun-print, or a red 
3d print stopped. in loo early a singe of the development,-- 
uro being then (Ixccl in a hypo-bath, containing sulphurating 
Positives produced in this way may he considered certain to 
from two or throe months to ns ninny years, no matter how 
y they niny bo preserved, or how thoroughly washed after 
mtion. Tlio faded appearance is produced by tho dark brown 
tho shadows turning yellow. , 

chemistry of fading is at present very obsouro, but llm 
umn may bo produced at plenum# by immorsiug a fixed rod 
nt in a weak bath of hydrosulphnto of ammonia. Iho red 
,rst darken to a brown or purple brown, tliou to a purple 
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black, and ultimately to a yellow, the cntive series of changes only 
occupying a few minutes. If then the hypo-bath contains, as it 
always does, a sulphurating compound analogous to the sulphide oi 
ammonium, and any of this should remain, as it probably must do, 
in the pores of the paper, it is easy to understand why the thill red 
material of the print becomes yellow by thrift^ 

As nothing certain has yet been proved with respect to the com- 
position of this yellow substance, we will not offer any conjectures 
with respect to it. 

IV hen sel d’or is used to tone a print, it is more likely to bo 
permanent, because the effect of thjs mode of toning is to substitute 
gold for silver in the material of the imago. This is done most 
effectually by toning the print in a bath of sel <Vor before fixing it 
in hypo. When chloride of gold is added to hyposulphite of soda 
in excess, and a toning and fixing bath made in this way to act 
together, the deposition of gold takes place simiilwuieously with the 
siuphuration of the silver, and the image is less permanent than in 
the former case. 

But even metallic gold null not entirely resist the action of an 
ftlknlfhp sulphide, for this combines with it, and forms n double sul- 
phide df gold and the alkali. This is probably why prints toned 
mth gold have sometimes been known to change from a purple tint 
to leddtsti jigjlow, particularly in tho finer details of tho lights. 

The liability of argentine photographs to fade when sulphur is 
present in the- paper renders it therefore very desirable that a pro- 
cess of printing in carbon, or some permanent pigment, or dye, 
should be brought to sufficient perfection to bo substituted for the 
pvesenUmetliM^?'^ *•. ..A ■ ■ 

" ‘ v ? 

' ktbu. (Greek, heat, ptrpoi'> 

a measure,) In this thermometer tho freezing point of water, or 
tom]mintm'e of?meltiiig snow, is marked 4-33°, ancl the boiling point 
of water in a thin clean metallic vessel, at an atmospheric pressure of 
30 inohes,+^12® | The space, therefore, between the’ freezing niul 
boiling, .points of water is divided into 180°. In the Centigrade 
Thermometer this space is divided into 100°, tho freezing point being 
0 and the boiling point 100°. There is a table at tho end ill which 
Fahrenheit’s thermometer and tho Centigrade avo placed side by side, 
hud the scales compared, *;• . . 

Fermentation, This is a peculiar metamorphosis brought 
• / solutions of certain organic Bubsta®y^|uoli as sugar, by 

fi ' : i>fpiintroductioii of a decomposing azotizcdbbdy, called ft “ forme lit/’ 
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The particular cuso of fermentation with which the photographer in 
most concerned in that of the conversion of sugar into alcohol, which 
is called the “vinous fermentation” A solution of sugar in water 
is permanent, hut if nputresoible animal substance, such as albumen, 
in the proper stage of decay, be added to it, at a proper temperature, 
the sugar is converted into alcohol, and carbonic acid given off. The 
formula by which this decomposition is represented is as follows 
O w li™ (0 4 lI f 0+II 0 )+4 0 Ojj : L e. grape auger^S 

alcohol +4 carbonic neid. 

'Hie most convenient ferment to employ is yeast, (//. v„) in an native 
atEdo. 'rids sets up the action iu the sugar, by which it is iirat con- 
verted into grape sugar, and then into alcohol nnd carbonic acid. 
The exact mode in which the ferment acts is not dearly understood. 

When the fermentation is completed the liquid becomes dour, and 
contains the alcohol, which is obtained from it by distillation* 'the 
yeast which has lion destroyed is converted into a grey amorphmm 
substance, insoluble iu water, scarcely n/otized, and quite inert. The 
proper temperature at which fermentation should bo conducted is 
about 75°, 

It has been supposed that the corpuscles composing ferment are 
living beings, which nourish themselves with sugar and albumen, and 
Bcormo alcohol and carbonic acid. 

Pmuiotypr, A name given by Mr. Hunt to a proem in which 
nn argentine photograph is developed with proto -sulphate of iron. 
The term is no longer in use. 

F.U uht 1) -(’YAK oo kn , l?e. 2, Cy. 0=01%. This assumed trilmme 
salt-radical has pot been isolated. 1 It is isomeric with lerro-ey Imogen, 
being formed bf tlw coalescence of two atoms of that compound. 

]?Kiuitl>oYANii)i8 o? PoTAHHiim ; or lied Pruasinte of Potass, 
This magnificent salt is produced by passing eldovino through a solu- 
tion of yellow prussiato of potass, (ierro-oy ankle of potassium,) until 
the liquid ceases to precipitate prussian blue Irom tho wcr^salts of 
iron. It is then filtered and evaporated, and yields right rhombus 
prismatic crystals of a ruby-red colour, winch are anhydrous. 

Porrid-eyanide of potassium is soluble in about 4 parts of cold 
water, and nearly insoluble in alcohol. . ' 

This salt forms no preeipitato with the jw-Bnll$ of iron, bub ia a 
most delicate test of the p’fl/fl-snlta, with whioii it forms a blue pro* 
oipitato, (TurnbulPs blhoO ■ . 

Porrid-cyanklo of potassium, or as it is sometimes called herd* 



cyanide of potassium, contains one atom of Femd-oyanogen and three 
atoms of potassium, 

Feiuio-oyanogen. Fe., Cy. 3 =sCfy. A hypothetical bibnsic 
salt-radical, supposed to contain 1 atom of iron and 8 atoms of 
cyanogen. 

¥ehuo-oyanidb op Potassium; or Yellbw Primate of 'Potass j 
IC 3 , Cfy in the anhydrous state, or K 3 Ciy + 3 II O when in yellow 
crystals, 

This salt is soluble in 4 parts of cold and £ parts of hot water ; 
it is insoluble in alcohol, which throws it down in yellow Hakes from 
its aqueous solution. The crystals are four sided tables derived 
from a primary octahedron. The salt is not poisonous. ( When in 
crystals, the oxygen and hydrogen of the water of cry stall! Kutioiuiro 
exactly in such proportions as are required to convert the metals into 
protoxides and the cyanogen into hydrocyanic acid (prussic acid). 

Perro- cyanide of potassium is prepared as nn article of commerce 
by putting chips of hoofs, animal horns, woollen rags, greaves, &o» 
into an iron pot, and burning them at a very high heat with potash, 
so ns to form what is called “pmssinto cake.” This, when cold, is 
lixiviated with water, and evaporated. The resulting crystals tiro an 
impure ferro-oyanido of potassium. These arc purified by being 
redissolved and recrystallized. The- vessels and stirrers used iri "tho 
operation should Wof iron, ns they* then supply tho iron contained 
in the salt. If not iii sufficient quantity, iron filings should bo added, 

^ for separating a liquid from the 

insolidd$^ contain; The liquidTo bo filtered is 

made to pass tlubugh:A ; f broils ' substance, such ns unsized paper, 
porous earthenware^ cloth, sand, &c, When common blotting paper 
is used it shoilld first be washed with dlliitb muriatic acid, in order lo 
remove some Unhand iron which it generally contains. Filler 
papers arc generally cut round, ami the sides folded ill puckers 
* like a fan. They are then placed in a glass funnel, the diameter 
of which should be about three-fourths of its height, measured 
from tho neck. The liquid should bo poured into the funnel very 
gently along a glass rod. A filter covered with sediment vrniy 
be conveniently washed by squirting water against it from a 
small syringe, binen or calico should be used for filtering wenk 
alkaline liquids, and flannel or felt-stuff for weak rioid ones. Those 
bags are made like a fool’s cap, and IhiybA. wooden hoop at thO 
•tbpv Cotton wool, put into the neck of a ^itiS^fdnnol, makes n good 
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filter for many purposes. Strong acids and alkalies should be filtered 
through a layer of pounded glass, quartz, clean sand, or bruised char- 
coal 

Sometimes the liquid is made to ascend in the filter by hydro- 
static pressure. This is often a very good plan. 

Volatile liquids, such as ether, collodion, benzole, &o,, should be 
filtered under an air-tijjht vessel ; or very rapidly^ by exhausting the 
air from the vessel winch is to contain the filtered liquid, and into 
which the end of the funnel is fitted air-tight. 

JFiXin g« By this term is meant, in the daguerreotype process, the 
real fixation of the image to the plate by means of a toiling hot solu- 
tion of sel d’or. The image can then no longer be nibbed off by 
the finger,' In the ordinary collodion and paper processes the term 
“ fixing* is improperly used to denote the removal of the sensitive 
material from the tablet, when the picture itself is in other respects 
completed. 


FLAM®, The combustion of an inflammable vapour mixed with 
iur; or, according to some, “ luminous gaseous matter.” The lumi- 
nosity^ f a flame depends chiefly on the presence of particles of solid 
matter. 3Por instance, the flame of burning hydrogen is intensely 
hot %nd very feebly luminous \ but if a little lime be dusted into 
it, the particles become intensely luminous. In general, it appears 
that the greater the heat of a flame the less the light, and conversely. 
If the top of the glass chimney of an oil lamp be contracted there is 
less escape of smoko,, more combustion *of solid matter, and the light 
is increased witli a diminution of the oil consumed. In the case of 


the flamo of a candle or spirit lamp, combustion only takes place at . 
the outer surface of the flame mul not in the centre; this may be 
proved by inserting it. tube into the hollow of the flame, when the 
inflammable vapour will pass up it, and may be lighted at its other ex- 
tremity. In the A.r^nnd lamp the wick is cylindrical, antUlie inside 
of tho ilnme is supplied with air. ^ - 

Marne can only exist at a very high temperature. j£ a^ce. of: .. 
wire giur/e be laid across a flamo it conducts awqy som^of ; 

and the combustible vapour, cooled by passing! through 
passes off on the upper side without flame, Tln^' • • 
which Davy's safety lamp is constructed. 


Flin t Glass, • i Ttoicomposition of 


is as follows :-~l 30 parts of fine clear 
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ash, 35 litharge, (oxide of lead, or " minium,”) 13 nitre, and a small 
quantity of black oxide of manganese, 

Flint glna3 is distinguished from crown glass by the absence of 
colour, and its higher refractive power. The lead, which is absent 
111 ovown glass, renders the flint glass more fusible, and increases its 
refractive power, giving it great brilliancy when out, but it 1ms some 
disadvantages, for 'glass containing lead is softer and move easily 
scratched ; and it is difficult to obtain it of equal density throughout, 
ancl free from wavy marks or strife. 

When borate oi lead is added to glass the density and refractive 
power are raised to the maximum at present known, See “ Glass,” 


Flowers, Coloured Juices of. Some of the coloured juices 
of flowers ^ liavo been shown by Sir John Ilcrsohel and M. Chevron) 
to be sensitive to light, but none of them have yet been employed 
ui photography. The reader is referred to Sir John HerschoFs 
memoir oh this subject in the <( Philosophical Transactions,” Part 2, 
for 1842, for further information. 


Fluorescence. This term has been introduced by Professor 
Stokes tq denote a remarkable property possessed by certain sub- 
^nces with respect to light, and it has been adopted' from the fact 
that rluor spar exhibits the phenomenon in a marked degree, 

a trough, the sides and ends of which arc made of jjplato 
^ with a solution of sulphate of quinine. A ray 
■ thTCugh a small hole in a shutter, aiul 
passedrllp'ppglL so^as to be:’ decomposed into rays of tlio 

prismatic colours, The trough, with its solution, is then placed 

the solar spectrum. On looking 
. bmiinous and least refrangible 

while the oxtreme violet rays arc 
nbs°tbecl^hTOi|ito th penetrate only to a certain depth in the liquid ; 

the violet, which wore before 
lnvisilrt^y^q flowf rehdored yisible, and appear of a celestial blue 
colour, I^&ipdtrating 1 to a certain depth, and then disappearing. 

If a pi'qbe ol ?c|w||ye^liptographio paper be placed so as to receive 
the speptruin traripmittcd through the fluid, it is found that the 
usual darkening’ qt aiid beyond the violet end of it is wanting, 

*?■ . 0 of yellow lirmiium glass possesses a similar property to the 
i?*; -S - ^ 0 snip hate of quinine. So do tesculin^ and other subatancos. 
f UTt ^ e / particulars of this curious phenpmanon, the reader is 
s original paper mii^Fhilosophioal Tran- 
sactions” lor the year 1852. , 
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It has boon said that fluorescent bodies have the property not onlv 
of rendering the invisible rays visible, but of imparting chemical 
action to the luminous rays. This assertion must, however be 
received with caution, and will probably turn out to be erroneous. 

Mr, Stokes is of opinion that “ the phenomena of internal dis- 
persion oppose fresh difficulties to the supposition of a difference of 
nature in luminous, chemical, and phosphorogenic rays, but arc per- 
fectly conformable to the supposition that the production of light, 
of chemical changes, and of phosphoric excitement, are merely 
different effects of the same cause.” 

Fluorine. F=7. This is a hypothetical elementary body, 
which has not yet been isolated, ^ 

Fluoride of Potassium, KF=59. This salt is sometimes 
used in photography, hut its good effects are very questionable. Tt 
is composed probably of one atom of potassium, and one of fluorine, 
It is deliquescent, and bears intense heat without change. Its 
solution aots upon glass. 

Fluoride of Silver is a soluble compound which does not 
crystallize, It fuses when heated, and is reduced by exposure to 
i light. 


Focal Lines, ’When a small oblique pencil is reflected or 
refracted at a spherical surface, or refracted at a plane surface, the 
reflected or refracted pencil does not come to a “ geometrical focus,” 


or “ least circle of aberration,” but all the rays composing it pass 
through two straight lines (or elongated figures of 8), situated in , , 
pianos at right angles to eacli other, and called “ primary, anflUfr; 
secondary focal lines,” 








For instance, suppose the circle at A, s; # 

dicular to that of the paper, to be. tho'-base 


\m suffered oblique Reflection or refraction. Then nil the rays 
composing^ this pencil will first passthrough the “ primary focal 
Jmo winch is perpendicular to the plane of tlvo paper, and after- 
wards through the “ secondary focal line* 3 which is in the piano 
, l )rt P er - The reason of this it would he out of place to discuss 
m the present work ; tire fact must bo taken for granted ; the tie* 
momtrahon of it will he found in Coddington’s “Treatise on 
Uptics. If a section bo made of the curious solid formed by the 
penciL between the focal lines, at a point a exactly midway between 
thorn, that section will be n circle, and it 13 the nearest approach 
that the pencil can have to n foous. This circle is called the “ circle 
of least confiislon,” 


, / ie arc, of necessity, groatly exngge- 

latocL Ihe distance between the focal lines is in general very small 
compare^ distance of either of thorn IVom A; but the 
distance ^;fe;Md^.'also the dialnetcr of tho circle of lonst confusion, 
inorease tlie incident pencil increases. 



'£ or « virtual.*’ A « real” foous 


, ■. Z ' 4. r A renl 10CU8 

of rays actually pass. A 
> directions if produced 

focitb ” when tho focus of A 
on the same side of it as tho 
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In the former cnso the focus of the pencil is “ virtual/’ in the 
latter case " real/’ 

The principal focus of a lens, whether positive or negative, i« the 
focus of a pencil of parallel rays after refraction through it. 

Tho equivalent focal length of a combination of lenses having 
negative focus, is equal to the focal length of a single Urns whirl i, 
when presented to the same objects, gives an image of Urn mime 
sixo as the combination. 


Focussing Glass, This is a magnifier used for the purpose of 
magnifying the image on the ground glass, and enabling tlio 
operator to gut it into better focus. A good form is that of the 
ItnmsdetPs Eye Piece of a telescope, which consists of two equal 
single plano-convex lenses, placed with their piano sides outwards, 
uutl at i\ distance apart equal to two-thirds of the focal length of 
either. When in use the imago on the ground glass must ho in the 
principal focus (or thereabouts) of the eye-piece or focussing glnna. 
It must bo remembered that Eamsden’s Eye Piece is not achromatic . 


Fogk Fogging. When a precipitate is thrown clown over ilia 
entire plate by the notion of the developer, so as to obscure Um 
transparency of the glass when looked through, that precipitate ia 
called “ log/ 1 and the picture is said to be " fogged, Thu prin- 
cipal anuses of fog tire— want of sufficient aoid in the process, chain i - 
culs out of order, rough or duty plates, and diffused light either in 
the camera or dark room. A frequent cause of fog is the want of n 
protecting tube in front of the lens, and a diaphragm within the 
camera. 

Foumio Aoid. C 2 H0 8 «37. 

This acid was first discovered by Fisher in the red ant, (formica 
tufa) ; hence its name. 

Formic aoid and the alkaline formintes are. reducing afljdfitt, 
and reduce the oxides of the noble metals, the acid being bxldfeed 
into carbonio acid. ( . .. 

Formic acid was originally obtained by distilling tho jWitb 
water; but tho principal processes now employed 
arc ns follow:— * 

1st. 10 parts of starch, 87 of binoxklo of 80 of 

water, and 30 of sulphuric acid are distilled in a retort (tito prtbity 
of which should bo at least ton times that 
purls have passed oyer. '' S&. 

2nd. Concentrated formiato of soda and sulphuvlo add dUtillou 



together yield very strong fuming fovmio acid, containing only 1 
atom of water, but the sulphuric acid must not be in excess, 

Formic acid is a colourless and slightly fuming liquid of n pungent 
odour, and acting as a caustic upon the skim It freezes at 80°, mid 
its S. G. at 60° is T 28 5. It boils at 210°, yielding tm inlhunnmblc 
vapour, which burns with a blue flame. 

Foumiates. The affinity of formic acid for buses fnr oxcaecla 
that of acetic acid, Most of the formiates are soluble in wntor, 


Foiwiate of SinvEK, By mixing concentrated solutions of 
neutral nitrate of silver and slightly acid fovmiate of potass, nitrate 
of potass and formiate of silver are produced. The latter snlt i# 
thrown down as a white crystalline precipitate, which soon b)uek<m» 
in the.Jjgh^. and when neutral is converted into metallic silver, 
carb^i8|iwdy and formic acid. 

i/pteNtiOFEE’s Lines in the Specthum. See " Spectrum,’ 1 

:lFiiBEziNG ■ Mixtu res See f< Table of Freezing Mixtures ” at the 

..... 

: . . ■ •. 

jiench Cement. Gum-water thickened with powdered starch, 
lempn^uice is sometimes added, It keeps good for n long 

n gentle heat 22 ounce* of 
:bf;rectified alcohol. |[ 

’ ^ * few drops of oil at tho time of 

applicntipn, *|)d;applied to the wood with a ball of cotton- wool ; it 


nivu « umi ut uuilUIl-WQOi j 11 

P^;OTf^^P^v ireciion of tlie fitre > finMwd, idler 

( 1 1 ying by friction, \vith tTipoli an d oil. 

I’ux.leu’sv.Eaoth This 19 4 greenish or yellowish grey powder 
SS in f^ ren ‘ P arts f Englmu], It is used for removing greoso 
Spots, and also for dcColommg pltl nitrate baths, which ia elloolod 

j'um nT n i g ft tbei ^ - ' B composed of silica, 58 inula 3 

ipitiA”**"*-. V“ -«-*• »* > »■««. I 

Jhji,MiNATiNG. tloEDi . Subnun|te of atjimonW; 2NIL.Au, O,, 

.iS.Sd'sr? vs* 1 to . * * 

'?■' % 0 ? old dUiitecl with three tunes its weight of water, a 
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yellowish brown precipitate is formed, which, when collected upon n 
filter, washed with water, and carefully dried at 212°, is fulminating 
gold. Acids and alkalis have little effect upon this substance, It 
is highly dangerous, and explodes, when dry, on the slightest 
friction, 

Culminating Silver. 2Ag, 0, Cy.^, 0 2 . 

Liebig’s process of preparing this dangerous substance is as 
follows 1 

Dissolve 1 part of silver in 10 parts of nitric acid, S.G. l'SO 
to D38. Pour the solution into 20 parts of alcohol, S,G, 
about ‘830, and heat the mixture to ebullition. ^ As soon as it 
begins to boil, remove the heat and let it cool; it then becomes 
turbid, and deposits fulminate of silver in the form of brilliant white 
needles. These must be washed and dried in very snlall quantities 
at a time, and with the greatest care, They should then be kept in 
a wide-mouthed bottle covered with paper, 

This substance explodes with the slightest friction. 

Fusel Oil.- Oil of potato-spirit. An impurity contained -in 
the alcohol obtained from potatoes, or beet-root trenclo, or com. It 
is supposed to bo the alcohol of the amylic series, the base of which* 
amyle, (C 10 ll n )> has not, as yet, been isolated. This impurity in 
alcohol, when introduced into collodion, is believed to be injurious. 
To avoid it, the alcohol used in photography should bo obtained 
from the juice of the grape, 

Fusel oil is a colourless liquid of a peculiar nauseous odour mid 
acrid taste. It mixes in all proportions with alcohol and other, 
but not with water. Its S.G, is *812, It boils at 270 , and 
freezes at 4°, 

Fusible Metal. This metal fuses at tho temperature of boiling 
water. It is composed of — 

Bismuth , . » 8 parts. 

Lead * * ♦ • B u 

Tin ♦ . ' ♦ 8 „ 

and sometimes 1 part of mercury is added, 

Gall, Ox-gall. The bile of the ox. Bile is a |eovetion which 
is separated from tho venous blood in tho liver. It is supposed to 
be a saponaceous compound in which an organic acid is combined 
with soda, Ox-gall is of a dingy green colour* transparent, and 
viscid j having a peculiar odour and a nauseously bitter taste. It 
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has a slightly alkaline reaction, and mixes in all proportions with 
water. 

Ox-gall may be clarified in the following manner :~Tako Hio 
gall of newly killed oxen, and let it settle for 12 or 15 hours in a 
basin. Pour the supernatant liquor oil 1 the sediment into an eva- 
porating dish, and boil it until it is somewhat thick. Then, spread 
it upon a dish, and put it before a lire until it becomes nearly dry* 
In this state it may be kept for years in jelly pots covered with paper* 
vv non required for use a piece of it the size of a pea is to bo dissolved 
tn a table-spoonful of water. 

Ox-gall may be rendered perfectly colourless in the following man- 
ner j J o a pint of gall, boiled and skimmed, add one ounce of flue 
powdered alum, and leave the mixture on the lire till the alum ia 
dissolved. When cold pour it into a bottle, and cork it loosely, 
Nexb treat mi other pint of gall in exactly the saino way, only sub- 
stituting salt for alum. In about three months those preparations 
mil deposit a thick sediment. Then decant the fluid portion of each, 
and mix them, ^ A pveoipitate ia immediately formed which takes 
down the colouring matter, and the supernatant liquid may then bo 
nltored, and ia as transparent and colourless as water, 

Clarified ox- gall combines readily with colouring matters or pig- 
meats, and gives them solidity, either by being mixed with them, or 
p$j|pd over tliom upon paper, It increases the brilliancy aiul durability 
ot vutraraarino, carmine, green, and in general of oil delicate colours, 
wmlo it contributes to make them spread more evenly upon paper, 
kc. When mixed with gum avabio it thiokons the colours j 
without making them glisten, and prevents the gum from cracking, 
f\rjd flx^^itUe cplours so )v ell that others may be applied over them, 
A^ong^h Mmp black and gum it forms a good imitation of Indian 
ink. When a coat of ox-gall is put upon drawings made with black 
lend’ or Rayons, tbe lines can no longer be effaced, blit may bo painted 
oyer with a ■ colours previously mixed with the same ox- 

gall, Miniature vpipnter s find groat advantage in using it, When 
passed over, ivorydt removes the unctuous matter from its surface ; 
and. When ground with the cqlours makes thorn spread witli tlio 
greatest ease, and. renders. them fast. It. serves also for transpa- 
rencies; being first passed over the oiled, or waxed, or varnished 
papei, and allowed to dry. The colours mixed with the gall nro 
thpu applied^ and cannot afterwards be removed by any means. It 
ter the photograplio^in blackening tlio skies of waxed-paper 
ppgatives, for when mixed with the Indian ink it. causes it to flow 
WP readUy on the greasy surface of the wax; 

19 used for taking out spots of grease and oil. 



GAL 


201 


This substance has been described at some length because it is 
not only very useful to the colourist of photographs, but may also 
turn out to be of some utility in the new methods of photographic 
printing in which pigments are fixed to the paper by means of bi- 
chromate of potass reduced by light. 

Gallate s, The salts formed with gallic acid j which, according 
to Liebig, is bibasio. 

The bnsio salts of gallic acid when exposed to air absorb oxygen, 
and acquire various shades of yellow and brown, till they ultimately 
blacken, in consequence of the formation of tanno-metanic acid, (C u 
H 4 0 7 d“2 II 0). In consequence of this property some of the gall- 
ntes are more energetic developers in photography than gallic acid. 
Gallate of lead is an instance of this j for if acetate of lead be added 
to gallic acid an imago may be developed very speedily which would 
not be brought out by gallic acid alone. 

Gallate op Ammonia. A white crystalline powder obtained 
by passing gaseous ammonia into an alcoholic solution of gallic acid, 
ii is soluble in water. 

It;.-.:* , : )" : V .'/■!¥$ * 

G-ALLATB oivPotass. When an alcoholic solution o^ potass is 
chopped into an alcoholic solution ofgidlio acid till green streaks 
remain on the surface, a white crystalline precipitate falls, which as- 
sumes a greenish hue by exposure to air, and becomes brown when 
dissolved in water, 

* 

Gauatb of Soda.. A white crystalline powder which forms a 
brown aqueous solution, and is obtained in the same way as gallate 
qf potass. 

GatxatB of I ft on. When gallio aeid is added to cold solutions 
of the persnlts of iron they become dark blue, which colour disap~ 
* pears on the application of heat, tho peroxide losing oxygon, andibaiv 
bonio noid being evolved. 

Tim gallate of protoxide of iron is a colourless soluble compound; 
but becomes rod, violet, and finally dark blue by absorption 
still however remaining soluble, till at length it blaokcns and;is pre- 
oipitated. It is tlien a gallate of the black oxide of iron, 

It forms the principal pert of the colouring matter of wntuigtjmk. - 

G-aixatb of Lead. When acetate of load is added to nfot 
solution of gallio acid, leaving the latter in excess, a grey crystalline 
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powder falls. When a solution of gallic acid is added to a boiling 
solution of acetate of lead, the latter being in excess, a yellow 
crystalline basic gnllate falls. 

Collodion negatives may sometimes be fully developed, after a 
vei T f short exposure, by the following process t — 

, I^b’st pour oyer the plate a saturated solution of gallic acid. Let 
it remain a minute or so. No image appears. Then pour it off 
into the measure, and add to it a few drops of a solution of acetate 
ot lend, 11 ic mixture becomes milky from the formation of gallato 
ot lend. Now pour it over the plate, and the picture immediately 
appears, ancl may be developed in the course of a few minutes to a 
dense and good negative, adding. a few drops of nitrate of silver, if 
required. 

, Callate ot 1 Silvjgii. If gallic acid be added to a solution of 
nitrate of silver, the mixture soon becomes discoloured, and if left 
undisturbed for some hours, a dark brown powder is precipitated. 
This however does not appear to be gnllate of silver, and it is ques- 
tionable whether there is any such salt, for the gallic acid most 
probably^ reduces the oxide of silver to suboxicle, ami becomes 
itself oxidized, The brown powder is most probably metngalhUo 
of silver, but its exact composition lias not yet been ascertained. 

, M gallic acid be added to ammonia-nitrate of silver (oxide of 
silver dissolved in ammonia or nitrate of ammonia), the solution is 
immediately decomposed, and a brown powder precipitated, which, 
as;;in the former case, is of unknown composition, 

If an noid be added to the solution of nitrate of silver, the dccom* 
position of the solution is in general retarded for some minutes, or 
even for many hours, but it eventually takes place, even in the dark, 

G allic Acid. 0 7 H 0 3 +2 H 0. 

I his acid was discovered by Scheclc in 1786 . It may be obtained 
as follows ' 

Powdered gnlls are mixed with water, and the paste exposed for 
some weeks to the uh> at a temperature of from 70° to 76°, adding 
water occasionally to. prevent the paste from drying. The powder 
swells and becomes mouldy ; and when the magma is exposed to 
pressure, a quantity of coloured liquor may ho squeezed out. The 

r °^i I ° r ca ^° * s ^ ien 1)oiled * n water/ and the solution filtered 
■^o-not. On cooling, it deposits crystals of gallic acid, which 
7 niiy be punned by re-dissolving and boiling with a little nniimil 
chjp;C 0 Jd« y The filtered solution then deposits the gallic acid in white 
; ^^crys.tals, These are of a slightly sour and astringent taste, 
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soluble in 100 purls of cold, and three parts of boiling water; 
readily soluble in alcohol, and sparingly soluble in ether. 

Gallic acid is obtained in the above process by the oxidation of 
the tannic acid contained in the galls, by exposure to air It v> i. 
feeble acid, and scarcely reddens litmus paper. It is a most im- 
portant agent in photography, from its deoxidizing property, The 
products of its oxidation have not yet been thoroughly investigated. 

1 The aqueous solution of gallic noid becomes mouldy and dis- 
coloured by keeping. , . 

Gallic acid gives no precipitate with gelatine, 

G am.s. The gall-nut is an excrescence which forms upon the 
branches and shoots of the Quern* nfedoria being produced by 
the puncture of the female of the Cymps gallm Undone, oi gall 
wasp, which insect deposits its ovum in -the puncture, mid occasions 
the excrescence, or gall, within which the tarn is develop d and 
when the insect is perfect it cats its way out. 1 he best galls, 
known in commerce as black or blue galls, are gathered before the 
insect has escaped; the white galls arc those from which the insect 
has departed, and are consequently perforated with a small on culm 
hole. They are of a brownish or dingy yellow colour, but less 
heavy and astringent tiuin the others. Gall-nuts are clue Ay im- 
ported from Turkey, and have long been used as a source of black 
live, and in the manufacture of writing ink. lhey contain a lmger 
quantity of tannic acid than any other known vegetable product. 

1 The insect which produces the gall-nut is about a quarter of ail 

«*. » <■ 

^Infusion of galls is a chemical antidote in cases of poisoning by 
opium, or nux vomica. • 


Iron dipped into melted zinc, the surface 
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exudes from the Gambogia gwtla , md OnU^ra ^fllWrSn 
in Ceylon and Siam, It consists of about 86, f parts. <?f red resin 


A cum resin, concreted from the milky juice which 
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soluble in alcohol, and IB parts of gum. It is a valuable) pigment, 
and may be used for painting out the skies of negatives. 

Gelatine, 0 13 H 10 0 6 2$f s . This substance is produced by the 
notion of hot water on the membranous tissues of animals, To 
obtain it, such substances as clippings of hides, hoofs, horns, calves 1 
foot, cow's heel, sheep’s trotters, pig’s pettitoes, certain membranes, 
&o., are cleansed in cold water and then boiled. The solution so ob- 
tained is freed from fat, and any deposit, by skimming and straining, 
and allowed to form a jolly on cooling. This is called size > and when 
cut into slices and dried is called glue, 

I ho. purest form of gelatine is inngl(m y which is obtained in 
Itussm from the air bladder and sound of a species of sturgeon. 

Siae is sometimes obtained from the waste of vellum, parchment, 
and some kinds of white leather, and also from bones. It may be 
rendered inodorous, tasteless, and colourless, by the carofiil applica- 
tion of sulphurous acid. It is then called patent gelatines averne* 
Ung t k o- J 

- Gelatine gradually softens and swells in cold water but does not 
dissolve without Kent* It absorbs three or four timos its weight of cold 
water. 1 part of isinglass dissolved in 1 0 0 of hot water gelatinizes on 
cpplutg, but in 150 parts remains liquid; the oileot, however, varies 
with the temperature. 

y'" When a solution of gelatine is repeatedly boiled and cooled it loses 
it^:] 10 WeTpX gel ft t;hiiaing on cooling, and remains soluble and delimit)- 
^ ^ las keen called by photograph ors metagelatine . 

_ ^Gelatm^ is insoluble in absolute alcohol, and ether, and also in 
niedv and volatile oils. When alcohol is added to a warm and strong 
aqueous solution ot gelatine, the gelatine separates as a white viscid 
snbstance ^l^j if^ drop of the ^aine solution of gelatine bo addetl 
to alcohol v other, or collodion, the gelatine immediately rolls itself 
up into a white ball, and sito to tlie bottom of tlie bottle. 

■ Gelatine is soluble in all the dilute acids, differing essentially in 
tins respect from albumen. Of these, the acetio solution only gela- 
tinizes on evaporation, ^ f • 

, Tho dilute caustic, alkalis, and ammonia, do not prevent the gola- 
timzation of gelatine, 'but often throw down a portion of phosphate 
ot lime. When glutted* dissolved in a cold dilute solution of 
F otass > ancl exactly neutralized with acetic acid, the evapov- 
hted liqnov does not gel atiriize ' on cooling ; it loaves a residue of 
8^ ne combined with acotate of potass, wliioh is soluble in 
Xlu9 substance might in certain cases bb added to collodion 
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to incvenso the density of the negatives or it might be used as a 
m'cservative solution to be applied to a sensitive plate. 

P Tannin precipitates gelatine from its solution as a dense white 
curdT precipitate, called tanno-gelatine. It is on tins principle that 
InnHinv is nroduccd bv the long soaring of hides m liilusion of oak 

“ »«y (Wicte tat ofsoMim, for wum «M«4 to 

i olntoof 1 port o( g*ti.» In MOO of w.tor « , I 

■ dneed. Sulphate of plntina produces the same cftcct, and is the 
better test of the two, as it does not act in a similar way on albumen, 
„ tain , bo.. A Utt of tat and »l«m . 1.0 tan. crime 

''Sta ie ramble °f combining wllb.omc of tliomotaUlo onte 1 
for instance, with the oxides ot iron, chromium, lead, tin, moicuiy, 
silver o-old and platinum, its combination with silver and gold being 

asfi?— - “?«■ * » *• »»* «** * r iu ” ot 

their solutions, if kept in the dark. . , n B1 .i. 01 . 8 

Gelatine lias many important uses in photography, and entois 
largely into the sizing of English photographic papois. 


more of nickel. This last lias a tinge o uiu» «« • - v v--- 
silver, and tarnishes loss easily than silvci. Objects may be 
tro-nlated with nickel in the same tvny as with coppci j usmg 
, either the sulphate or chloride of nickel. Gorman silver is supcuo 
to brass for optical instruments. 

Gilding Dissolvent. Tins liquid is used for obliterating tlio 
images which have been fixed by sol d’or upon c aguerrootj^ plates. 
Its exact composition has not been pubhshcd.but it.no debt, 
contains nitro-liydvocldoric aoid, disguised m some way A mu 
taro of salt and dilute nitric acid, or of intro and dilute hydiooliloiic 
* acid, will answer the purpose equally well. 

Glass. Glass is a mixture of various insoluble ^ 

excess of silica, and devoid of orystalline struchum Tim jlkah 
silicates, when ill a state of fusion, have the power of dissolving 

«;s*jgf®hs 

and plate glass, and is dbmpoSed 

Sir the second, called flint glass, contains, ipadditten, sdicate of 


mKUefraotffo l p P 3 ting " ni incrcn3i " g thc dei,si ^> !"•>», 

“• I ,rin ^ i P le of the glass manufacture is very simple. Silica, in 
nml iX f ? l- Ue SOnd ’ m ll ? t , ed with cnrbonnte of potass or soda, 
lX “' w 0Xldc ° f l«» d - At a high temperature, fusion 
meLTX, l,» i ° CCUri T l Crtrl i 0nic ncid is expelled. When tlic 
eon! aln T* 3 'fo b , ecolue <denr " n< l free from air bubbles, it is left to 
for working Untl1 ^ nssumes t,ie P eol >bnr tonnoious condition suitable 

rn £™Zl nnc Vf lnte S ] ? s f have a greenish colour; flint glass is 
uX 1 fl n f' "? A ugh A Active index. Plate glass is cast 
irmimd , me a table, rolled, and, after very careful annenling, 
gtound true and polished by machinery. (Sec "Plate Glass.”) The 

A r W 1 'ton’ ££“ 0f ii C i°u 1L are made by the glass blow, 

f Ca ^ f c ! ^ ie Wow-pipe, with a wooden mouth- 

the riassTnot cn m. dl l]P ed mto the tenacious, soft, semi-fused glass in 
n flask An ' • ^ w lump of glass thus removed is then blown into 
not and nnnlWH? ^ a P ontil * is then dipped into the glasB 
Tim ££S° h ^ °i *5° flnsk 80 " t0 tom o handle to it. 
is n<rnin 1,"int P n 1 • u ®, {t0m MtO neck of the flask, wllicll 

innSitv ’so thif^l he 7f e> thon sudd P nl y turned with great 
o/ a flat ,i,‘ cantl ' d !! gal force causes it to assume tlic shape 

ffi'cafc Vnnli n * K ii> US 18 grooved from the pontil, leaving n 

Eito the l' 1 ' 3 e ^ e A g ass ™ th° centre of the shoot, and put 
ovcui where it is allowed to cool slowly. UnL 

b^iSgi;^^ t0 “ this way, it 

fni^nolhilmd ^ni^ 11 ^ as81I ? nd f “ this way exhibit an exceedingly 
Ss P ^ iteS 3 ': a1 ^ *ongh not strictly fl at) like that of plate 
Hmr it leiifrfivi^ ^ mnt blowing a hollow oylinder, tlien cut- 
iStablef- *'«$}? ltoa > and jading it open upon a 

Oxfc metallic oxides, 

black’ sub nvirlp v!f 3 deep hlue; oxide of manganese, amothyst or 
tl e o X ’idl i?r , " 0f 1 C0 ,? per, 1 ' ub ^, redi black oxide of copper, gTcen; 

oxide S M vn ™ 14 if 4 gl ' ee, \ 01 ' blwn i oxide of uranium, yellow 
!. 0 silvu, yellow; purple of cassius, a rubv tint • oxide of 

nnhmony, yellow ; pxide of4remium, fine reds aid gremis 

oxide of thn V Ute glaS8 > called . 'vhite enamel, is- made by adding 

rm . i ... . _ . "■ ^ 


8, "» * 



Kane gives the following tabular view of the composition of 
several kinds of Glass. (Mem. Chcm., 720.) 


i Constituents* 
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NT., 1 ; s tho difficultly fusible Bohemian glass; No. 2, ordinary 
Tiohemimi glass • No. 8, ’English, and No. 4, German glass ; Nos. 5 
nV f »a 8, agfeihi No. 0, a» «m»m 
milicnl filnss of M Guinaud, of Ikemiots, near Genova. 

P M common $m, when reduced to fine powder » 
acted on bv boiling water, which separates tho alkali , glass cannot 
therefore eortsiacred as insoluble in water. If finely powdered 
class be laid upon % piece of reddened litmus paper and moistened 
with water, the mbistofc restores the blue colour of the paper by dis- 
SStheSlillHio glass. The power of .glass « ^ 
action of water, alkalis, noids, mv, and light, is m goneinl g - - 

the higher the temperature employed in its manufacture, the sinnllu 

So p^£ ofTsfinxes, and the more ‘bv hSlJ wS 

nf Ur constituents. Most crystal glass is afiectci by having waiu 
boiled in it for a considerable time ; but crown glass, being poorer 
in alkali, and containing no lead, resists tluit action much ; l<mg 1 
and is better adapted for oheiniool purposes. , . £ < n 

Air and light act upon glass, probably by then oxidumg pio 

tUi, mi prnA.xj** 

bv exposure, in consequence of tlic por-oxuhttion of m J 

contain. Glass containing mangmioso becomcs purplc-ml by 
nrr-nyirlfttlou of that metal from the same cause. Mint glass, 
which contains lead, is acted on by sidpli^l^ igW 
surface rendered opaque mid iridescent. AcliromaUo lenses shouta, 
tlievefove, be carefully preserved from tho action of snlpUm. 

Charcoal colours glass of a yellow or brownish tinfc so that it .s 
impossible to make glass in furnaces whioh smoke, 
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• Ttoafaoovwy of gloss is said by Pliny to be' duo to the following 
accident .—A mediant slnp laden with nation, (soda,) boiiur driven 
m a gab upo^thc coast of Syria at the mouth if 'the S Bolus S 
Smn7°f Vi 00 ”^ t0 ° 00 ^ tlieir victlml8 “shore, and having placed 
to Tiv f t lC ! m ron upou ^ aand aa sll PPorts to the kettles, found 
Arenv/linw masaca of . transparent stone among the embers. 

SS g r ° P ™ y a ; id St . rabo tl,e e' lnss works of Sidon and Alcxon- 
‘!® “ c wmoiiam then- times, and produced beautiful articles which 
imitflHnn . 1 ® rnved > and stained of the most brilliant colours in 
have been glazed.' S ° m<5 ° f ■ “* ^ ndows of Herculaneum nppoar to 

“• C0 ?f mt °/ i 1,e gl l 83 llsed in optical instruments Sea further 

i lP r m ' 1 1 C u “ Qphcaf Glass,” and “ Plato Glass j” and 
loi the method of grinding lenses, See "Lons.’* 

■pbyW^a S f 0Lu . ,!I,B ‘ w hcn silica is melted with twice its weight of 
SK, treated with water, the 

S _ pQl t dissolves; iaClElh ff ^ sollltl on from wlvi nli nniVla livflmnii 


* vom «cids preoipi* 
n ] fin ? i ,. ls S1 1C ^, is the soluble g lass mentioned by some 

“* f0> ' -**« — 

WMhed over with the above solution 
-| i , , oda, and then- With a solution of chloride of cnloium, a 
nf£^S° S i ltl0n i takoa P ,aco % which common salt and silicate 
of Mme are educed, The Jotter is aftinSobible salt and forms a 


ofSxnll lir’i °l S ™ N0 ' ' Make an edging 

° X™ P ^ hd the glass; plate. Pour into tho dish thus formed 
a solution of ammomo-mtrste of silver to which a reducing: limit 
such as ga'apo sugar, is added; ! v In A' short -time IliAglas? will bo 
covered with a beautiful metallic coating of silver, g 

is Dishes. Bisb || a « plate glnasfor 

3 strips should be nCcuratolv fiTound. To 


Glass Dtsues, ■'••Diah'i&We^ 
bolding the nitrate bath,: -.gj^r 
gloss, and the sides of stri] 

edges and ends of these strips islMd ;%1niioumteiv 'around To 
together, and pressed into contact,. It is-iy no moons an eLy^pS- 
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nfcion, apd dishes ; made in thi|fw:«y arc rather dear, ’ If an iron mould 
were made of the required size and shape, glass dishes might be cast, 
and these would be very useful in photography. 

Dishes of plate glass should bo enclosed in a wooden ease, pro- 
vided with a li<jh 

Glacier's Putty. Whiting, or white lead, made into a paste 
with bpiled linseed oil. 

Glucose, See " Grape Sugar,” 

Glue. See “ Gelatine ” , 

Glycerine. Cflllg'OQ. (Gji% sweet,) Glycerine is a 

sweet substance which may be extracted from fatty bodies and oils. 
In its purest form it is obtained in the following manner 

Take equal parts of olive oil apd finely grpund litharge ; put them 
into a basin with a little water, (ip^jet ik^piUsand bath moderately 
heated, continually stirring the liquid and adding fresh boiling water 
\vhen necessary. * Ip this way in a, short time a soap or planter of 
lead is' formed. ^|d more wpler to this and rempye the vessel from 
the ilvP)4e°^t :^e-Tiqno]r»diltev it, and : M S sulphuretted hydrogen 
through IpftteajgftAn :thp: iioad i tjien nltcr again and concentrate 
the liquid as nuic]v;^ : possibio ; by evaporation without allowing it. to 
lie burned qi> Dvapovatp what remains under the 

receiver of This is Gly covine. It is a transparent 

liqiii4 cpidur- PV smell, and of a syrupy consistence. Its S, G, 

at 60° is T27, Water combines with it in all proportions, and 
alcohol dissolves it readily, but it does not mix with ether or oils. 

Glycerine is pvuputraj. substance, and exhibits no tendency to 
combine either with acids or bases, It 1ms but littlo action upon 
nitrate : of silver, oypnin the light. Glycerine, if spread upon glass 
pr papev, (Joes not dry, but retains its moisture, ifrom this oireumr 
” stance, andll poyfeot neutrality, it, may bp employed in photography 
as a means pre^prving the pipistuvp of sensitive oollodion dims 
and papery ^ >.&• • v* • 

Glycerine is deqdip])pi|e^ wd, with the formation of 

oxalio acid, carbonic 'apid,: and widPL When, therefore, glycerine is 
used as a preservative lipid in pliotograpliy, the nitrate hafh should 
not contain free nitric apid, 1 r * ^ 

A great many salts which arp solute in wetoj, are also soluble in 
glycerine. -k y. t ■■■ /;■ i; 

In the manufapturg of ^pajh which n 6U ^‘ 
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fif rSl gly “ n ? ^ nn nlknli > tlie oil combines with the 
MKaii, and glycerine remains. See “ Saponification.” 


Mi^lhnvl 1 \Jir.i I7 i IN ] Ii ’ V*? 1 ' 3 su ^ a h*nce has been recommended by 
to inorensp tlio 1° ad< l e fl t( ? collodion, in order, when necessary, 
it aT lZ dc "f ty i° f 9“ blncks of negative. In this respect 

in the mJtkZoa 0 f llcr (< k !!l <ls °. f or S fttlic mnttcr, in the mode described 
m the articles on the Chemistry of Photography,” and “Develop- 

8WM?Sil n ?bf»ft^ sweet > p,(tt a root ) is a «gM» or 
liouorfrp • f t le ll( l uonce root. A strong infusion of 

affidded L^n? - t0 a smaU bulk * «' ld sr.lphnrio 

is to bewLj 5»fi* "W fllb « men i This 


is ia k« f • auaj “"“wwning sugar and albumen. ] u 

4*.™ .oM, mill »n» 


the 


7 wwu uigusiea in 

A solution of oaTbonato 'of 
neutralized- it 4 te alcollolic solution till its neid is 

ns a^eUowtrLspirenSS and! ° va P orated > and tbo “<» 

tendmw 'to vSLv! easily soluble in water and alcohol, and has a 
preeinitntes win> ° , w,b a ® ,da > leases, and salts, and occasions 
with suboxifle nf’S 08 * met ? lbo . an,ts - Its property of combining 
lopmont when d™ r , endwa . ll nseftil in the processes of dove- 
The beat tnn^A nf e f nse ^ density in the precipitate is required. 
aicolSS5 n? lt n probably ten add. a drop or twJofi the 
willfiiheS^e diminish* l* 6 c ? f?'' 1 ?" 1, Tlieisensitivoness of tlic filth 
led, und the intensity of the negative increased. 

Gold. - Symbol Au. ; Equivalent 800. 

*l«ite alloyed 

gold S ° alle ^ mtive Th0 « f 

collected in nllnvint ?j rtn[U f' 11 j 0 . col \ nt ^ s >" but: (Wgd quantities are 
Sddn ”n,Sf o„i£ 9 ’ th ? M 9 of g°nor«lly 

siderable masses wnin^’ Rn( ^ auis * but sometimes occurs in con- 

of A? =as &&£& mm*. m* 


• s been washed with dilute hydrochloric arid 


falls, which 
and distUlod 
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water is pure gold. It may be fused in a crucible with a little 
borax, and a button of gold obtained. 

Proto-sulphate of iron is a very delicate test of the presence of 
gold, producing a blue tint in a solution containing not more than 
the 60,000th ]uirt of the metal. It also throws down the whole of 
the gold from its solutions. 

Gold melts at a bright red heat. It is so malleable that a single 
grain may be extended over 60 square inches of surface, and so 
ductile that a grain may be drawn out into 600 feet of wire. 

The pure acids have scarcely any action upon pure golds neither 
has sulphur, nor sulphuretted hydrogen. Chlorine, iodine, and 
bromine act upon it. Gold forms various interesting double salts* 
rind its oxide combines with the' alkalies, These compounds arc 
described in their proper places. Sulphide of potassium is a solvent 
of gold, and forms with it a double sulphide of gold and potassium. 
Metallic gold, in a state of fine division, lias sometimes a purple 
tint. r, . 

Goi/D, Oxide op, There are two well defined oxides of gold, 
vi&,> the protoxide, Au, 0, and the peroxide, Au. O s , sometimes 
called auric acid. 

Protoxide of gold is produced by evaporating a solution of the 
perohlorido to dryness, and stirring the residue till it acquires a 
yellow colour, taking cave that the temperature never vises above 3 00°. 
Caustic potass is then added in solution, and protoxide of gold 
separates, the liquid becoming deep yellow in consequence of the 
solution of a part of the oxide in the alkali. If this he filtered and 
nitric acid added so ns exactly to saturate the potass, hydrated 
protoxide of gold falls. It is of a deep violet colour, almost up* 
proa oiling to black, insoluble in water and alcohol, and not decom- 
posed till heated to 400°, when it parts with oxygen. It is j not 
soluble in nitric, sulphuric, or acetic acids, only in aqua-regia. 
Hydrochloric acid converts it into metallic gold and perohlorido. of 
' gold. Potass and soda dissolve it in its nascent state, and with 
ammonia it forms a purple detonating compound. The protoxide 
of gold is important in photography as it is possible that, combined 
with organic matfceiyit may be the compound which gives, the violet 
colour to positives that arc toned 'with gold, ! v v ■ 

The peroxide of gold, or auric add, is obtained: by ; adding 
parbonate of potass to neutral chloride of gold, and digesting at 
170°. Carbonic acid escapes, and the hydrated peroxide subsides, 

Giiaee Sugauj Glucose, C w '* 

- ' * :V ? 2 
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This modification of sugar, sometimes called “ Glucose,” is inter- 
esting in photography from the fact of its reducing the oxides of 
the noble metals to the mctnllic state without the aid of light ; a 
property which is not possessed by cane sugar* It formB the hard 
saccharine concretion found in honey, raisins, dried figs, etc,, and is 
contained abundantly in the juice of the gmpo. It may also ho 
produced from starch by the action of acids. It is neither so sweet, 
nor so soluble in water as cane sugar. 

The expressed juice of the grape contains 30 or 40 per cent, of 
grajm sugar- To obtain it, the juice is neutralized with chalk, 
strained and. filtered, mixed with a little white of egg, boiled, 
skimmed, and evaporated till of the S. G. D32. It is then allowed 
to cool, and in a few, days it concretes into a solid mass, which is 
drained, and then dried by pressure. It affords about 3 parts of 
dried grape sugar and 1 of syrup. The sugar may bo rendered 
white by boiling it with charcoal. 

Grape sugar is sometimes made by aoting upon potato -starch 
with dilute sulphuric acid. Tiie process is hardly of sufficient 
interest to the photographer to be worthy of description in this 
plnco. 

GrounU Glass, A sheet of ground glass is generally used for 
the focussing screen of the camera. It should bo as finely ground 
as possible, and the best way to secure this is to use plate glass 
‘Whioli lias not received the final polishing in the manufacture. A 
8lieei^||||ido glass maybe ground by hand, by rubbing with a 
smaller pji6oc Of thiok plate, and the finest powdered emery moistened 
>vitK; ; % ater between, It takes three or four* hours continuous labour 
to do 'this ; prqperiy, The last and finest grinding maybe given 
witlrw ;of<oolcotliar (red oxide of iron, non rust,) and water, 

instead of emery. 

The ground glass screen should be placed In the camera with tho 
gi’o pncl aide next to the lens ; and It will bo found very useful to 
tnark two diagonals aoross it, and also one central horizontal lino, 
and an odd number of vertical lines, with a load pencil. 

A good substitute for a, ground glass focussing screen is to coat a 
piece of plate glass with spirit Yariusji applied to a cold pinto, and 
allowed to set without heat. 'When: diy,,ifc , forms a sorahopnque 
film upon the glass, Benzole varnish wifcii a little wax in solution 
oho answers the purpose, * • •• ; • , 

Gtuaiaoum, A resinous exudation from the Ghiaiaam officinale , a 
tree, native in Ja^^aind St, Domingo, It is soluble* to tho 
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extent of 90 per cent, in absolute alcohol. If a piece of paper bo 
dipped in tincture of guaincutn, and exposed to the prismatic speor 
trum, it is oxidized, and becomes of a green tint in the violet rays ; 
but in the red rays the green colour is said to be destroyed. 

Gum. Gum is a substance which occurs largely in the vegetable 
kingdom, and is characterized by forming a viscid adhesive solu- 
tion with water, which precipitates by the addition of alcohol ft 
white magma. It occurs in the form of an exudation upon the 
bark of trees, and collects into drops, which gradually harden by 
exposure. 

There are two principal modifications of gum, one of which is 
well represented by gum arabio, and the other by gum tragacanth. 

Gum Ababio, This is the produce of various species of acacia , 
and is imported from the Levant, Barbary, Senegal, the Cape of 
Good Hope, and India, It is soluble in cold water, but move 
rapidly in boiling water. Its solution is acid, and reddens litmus 
paper, from the presence of permalate of lime. It is insoluble in 
alcohol, ether, and oils. It enters into combination with some of 
the metallic oxides, 

Gum Dragon, Same as Gum Tragacanth, 

Gum Tbagaoantil This gum is obtained from the shtralagus 
iragamniher, which grows in Crete and the surrounding islands, 
It looks like twisted ribands, and is of a reddish white colour, nearly 
opaque, and a little ductile. When plunged into water it dissolves 
in part, swells considerably, and forms a thick mucilage, which when 
boiled udth water resembles a solution of gum Arabic. It is very 
difficult to pulverize, and should be heated to 212°, and pounded in 
ahotmortor. 

Gum Dammab, or, more properly, Dammar Begin. This is a 
white resin brought from India, and obtained from the Pirns 
dammam. It is soluble in benzole, and makes a tolerably go<xi 
varnish for photographs upon glass, which dries very quickly, without 
heat, A portion only of Dammar is soluble in alcohol, J 

Gun Cotton, or Pyroxylino. The maiiufaetjUvo of tliis bm 
portant substance is described in tho article <f ipyrqxyliuc. 

Gutta r ebciia, Tins useful article l##i6:^duce of a very largo 



nud lofty forest tree called the Isonandra) gutta, which is native iiv 
tJ lie islands of the Indian Archipelago. Some of its properties were 
lirst ponited out by Dr, W. Montgomerie in a letter to the Bengal 
Medical Board in 1843. 'When an incision is made in the bark of the 
above tree, a white substance exudes which becomes shortly, by expo- 
sure t o air, hard and tough ; this is pure gutta perehn. Neither the 
’wood nor fruit of the tree appear to be of any great value * and a full 
sized tree, when cut down and the gutta pcrolm collected in bamboos, 
yields about 30 or 40 pounds of gutta percha. 
i P ei ^ m * s sometimes contaminated with organic matters, 

bits of bark, and foreign substances. To purify it, it is rasped in cold 
water, which removes the greater part of the soluble organic matters 
and salts, and also facilitates the removal of portions of wood and 
earthy matters, for gutta percha does not combine with any substance 
or this kind, but merely holds it mechanically, The raspings arc 
then washed and left to soak in warm water for several hours, and arc 
jinaUy dried, heated to about 230°, and kneaded into lumps. 

Gutta perehn may be softened by hot water, and in that state 
moiuaed into any form, stretched into sheets or straps, drawn out 
into tubes or threads, &o., and on cooling completely it hardens mid 
retains the loim given to it. It does not possess at any temperature 
tno peculiar elasticity of india-rubber. 

+1 Gutta P eroll[ * ™»ists the action of cold water and damp, and ah 
^liose agents which promote fermentation. It is not acted on by 
» cve ! 1 caustic and in their most concentrated form ; nor 
Sft ^ ne solutions, water containing carbonic acid, the 
Vtu ^iY s . vo & e tuhle and mineral acids, and alcoholic liquors. 

I oil :• dissolves a small portion of it when hot, but pvccipi- 
tates it 6 ft cooling-. Sulphuric aoid with ’ one equivalejit of water 
colours it brown, and disintegrates it with a sensible evolution 
of sulphurous acid. Hydi'oclilorio acid : attacks it slowly, and 
renders it brittle at a temperature of 68°. Monohydrntcd nitric 
aoid attacks it rapidly, with effervescence and an abundant evolu- 
tion or lumes of hypomtrous acid, 

.Portion of gutta, percha can to dissolved, oven with 
thcaul of heat, in absolute alcohol or ether. Benzole and spirits 
oi turpontme dissolve it partially when cold, and nearly completely 
■when hot. Sulphide of carbon, and oliloroform, dissolve it completely 
when cold ; tlie solution becoming perfectly clear and almost colourless 
when filtered under a bell glass. 

OiUta perohq is sometimes vulcanized with sulphur, by a process 
^7 ^ r> ^. nco ^ w 184'7. It is sometimes treated with 
Chloride or suno* The object of these processes is to give it a hard 
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glazed surface free from stickiness. Vulcanized gutta perolia may be 
varnished with a mixture of oil and resin, and polished till it acquire? 
the lustre of japanned wares. 

Gutta pcrclm is sometimes adulterated with the gums of otiier 
trees, plaster of peris, &e. ' ( 

It is an exceedingly valuable material for the baths and dishes used 
in photography, but when employed for these purposes should be 
scrupulously pure. 

It has a porous texture, and its cells contain air. 'Ilicy may be 
clearly seen in a thin film of gutta pcrclm placed under a powerful 
microscope, , 

Gutta pcrclm is of great value to the surgeon for forming splints tor 
fractured bones, since it can easily be moulded to any shape when 
hot, and becomes sufficiently hard and rigid on cooling, It is also 
very useful for many surgical instruments. 

Halo. Sometimes a halo, or line of light, is seen to surround the 
edges of dark objects in a photograph. It is produced by some pe- 
culiar action of light on iodide of silver, which is not yet understood, 
The effect is not due to the lens, since it occurs ‘in positives taken 
by superposition and printed by development upon iodide of silver, 
without any indication of the kind existing in the negative. I he 
effect maybe frequently observed in daguerreotypes and . collodion 
positives, and in collodion and paper negatives it shows itself as a 
black lino surrounding the light parts of the negatives. 

This singular halo is never observed when chloride of silver is used 
instead of iodide. It may be removed in some measure by adding a 
chloride to the iodizing solution. The chlorides most soluble in al- 
cohol arc those of magnesium, calcium, (not chloride of lnne,) and 
zinc, This addition diminishes the sensitiveness of the plate or pa- 
per, but increases the density of the negative, and renders it move 
uniform in the opacity of the blacks. 

Halogens, Haloid Salts. (Greek, «\c sea salt, form.) 
Haloid salts are such as are formed by the combination of a salt ia- 
dical such as chlorine, iodine, bromine, &c., with a metal sU0n^ 
sodium, cadmium, &c. Chloride of sodium, iodide of potassmm, 
bromide of cadmium, &o,, are haloid salts; and ohlorme, bi^|inp, 
iodine, &o. arc called "halogens,” r , 1 , 

Helioghaimiy. (Greek f/Xw the suff r ypa^a) fb delineate.) 
Another name for photography, : . . ■ 
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JlKHMRi'ioAt Seat,, A vessel is said to be “ hermetically scaled” 
1011 1R lip 3 iwo closed together perfectly by means of heat, ns in 
t he case of a thermometer tube. The term is derived from Hermes, 
tlio utbulous founder of Egyptian chemistry. 

IIontjy, A sweet viscid liquor extracted by bees from the ncc* 
tnrics ot f lowers, and deposited by them, apparently without under* 
going chemical change, in the waxen cells of their combs, 
rni l T Gy 1S .°^ W0 hinds, viz., virgin honey, and common honey, 
no ioriner is that which Hows spontaneously with a very gentle heat 
10m the comb j— the latter that which is obtained by submitting the 
comb to pressure, The former is the purest, and is nearly colour- 
taste 1G ^ a ^ C1> 13 darker coloured, and not so agreeable to the 

Yirgfh honey should be used in photography, and not the common 
kind, which is frequently adulterated 

Honoy contains two distinct kinds of sugar ; viz, grape sugar, and 
an oncryatnlhzable species of syrup. The former possesses consider- 
able inducing properties, hence its use as a reducing agent in photo* 
grnjpny, _ ilio syrup only possesses these properties to, a limited ex- 
tent, nml l its value in photography chiefly consists in its not drying 
or crystalliznig, but retaining its moisture for a long time when ox* 
posed to tho nu\ ; Honey has therefore been employed as a means of 
ptpsernng the moist condition of a sensitive collodion film; but it is 
evident that a simple syrup which does not contain a strong rcduc* 
sugar, would be preferable to honey ; golden 
which is a pure form of treacle, and free from 
than honey; and perhaps glycerine may 
io ^oiuxA :tViAn any form of syrup. But this question 

13 under the ;head of Preservative Processes;” q* v. 

It mspias^tecl hpnev be treated with absolute alcohol, the thin portion 
contains principally tli© uncrystallizable syrup, and the grape sugar 
lomams for tlm most part undissolved, being less solublo in alcohol. 
Honey is spon Recomposed in contact with nitrate of silver. 

HoNBY-PnnsnnvATivu Process, See « Preservative Processes/* 

” Silver, Fused chloride of silver, sometimes called f< liuirt 
tnT.lnh.H Which IS darkened 

s 5 ooo ¥™ Uin S P 6int of h0 ™ silver 

’ wi he ed i?, UC 1 point it volatilizes in dense 

* to . taking „ 
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Hungarian Solution. This liquid is sometimes used in the 

daguerreotype process for exciting the plate at one operation. Its 
composition has not been published, but it is supposed to be a dilute 
alcoholic solution of iodine, bromine, and chlorine, in certain propor- 
tions. Its use is now nearly superseded by that of bromide of lime; 
q. v. 

Hydrate. 'When water enters into direct combination with a 
body the compound is called a hydrate of that body. For instance, 
water combines energetically with slaked lime, and the compound is 
called " hydrate of lime.” Sometimes water combines less energetic- 
ally with bodies, and merely in such a way as to constitute what is 
called their water of crystallization, winch may be expelled by heat j 
in this case the term hydrate is not employed. 

IIydriodates. Salts formed by the combination of hydriodic 
acid with bases. Sometimes a salt 'is called a hydriodate of a base 
when it ought more properly to be termed an iodide of a metal, 
Iodide of potassium for instance contains no water of crystallization, 
and the term hydriodate of potass is therefore incorrectly applied to 
it. The same may he said of many hydroclilorates, hydrosulphates, 
&c. 

IlYDitionid Aoid. 111=127. This acid is a combination of 
equal volumes of hydrogen and iodine, which unite in the gaseous 
form without decrease of volupie. It is obtained by gently heating 
1 part of phosphorus, 14 of iodide of potassium, 20 of iodine, and 
a littlo water. The formula of the notion is, according to Gmelin, 
2 KI+5 1+ P+7 HO =2 ICO, PO s +7 III. 

Hydriodic acid may also be formed by passing a mixture of 
hydrogen and the vapour of iodine, through a red hot iron tube. 
The acid gas may bo collected over mercury, but is soon decomposed 
by. the mercury, which takes a part of the iodine. 

Hydriodic acid gas is extremely sour and reddens litmus paper, 
colourless, and exhales fumes in the air. It extinguishes flame, 
and is not inflammable. It may bo liquefied un<P“preSSu%/nnd 
becomes solid at a temperature of -00° Fnht. *fc%$<#ormnnent 
at a red heat. Chlorine decomposes hydriodic/ toidj produoing 
hydrochloric acid and iodine, and ohlorklo ‘of ffodine.. NltnC acid 
decomposes it with great violence, and in gonoi‘(d, oxidising agents 
decompose it by liberating 

iocliuc. . 1 
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Hydriodio acicl gas mixes readily with water. The S. G. of Dm 
strongest liquid acid is 1*7. It becomes dark coloured whou kept 
in contact with air, in consequence of a partial decomposition, 
Aqueous hydriodio acid may readily be produced by passing sul- 
phuretted hydrogen through a mixture of iodine and water 5 tin*, 
sulphur is precipitated, nncl hydriodio acid produced. On heating 
and filtering the liquor a pure solution of hydriodio ncid is obtained. 

Hydeiodous Aoid ; JrII 3 . A solution of iodide of potassium, 
or zinc, will take up a quantity of iodine equal to that which it 
already contains. Tiiese salts have been sometimes called “ iodine tied 
iodides/ 1 and the acid lias been termed " hydriodous acid/ 1 


Hydeo-Caeeon. Hydrogen and carbon combine in tv grant 
many different proportions, forming compounds many of which 
possess considerable interest. It rarely happens, however, tlmt 
these compounds can be obtained synthetically by actually mixing 
the ingredients they are in general produced by the decomposition 
of organic matters. 

Some of the principal hydro-carbons are as follows : 


Light-cnrburettcd hydrogen . 
Olefiant gas , 

Bicarbide of hydrogen , , 

Etlicrine . / , 1 , 

Naphtlialin , t ' :i - . 


0 II jj 

c 8 IL 

cli!* 

Cfl H, 

O10H, 


and also common coal gas, oil gas, rosin gas, coal tar, and many 
analogous .. : 

The. characteristic properties of the hydro-carbons arc their 
combustibility, and the energy with which they arc in goitoml 
decomposed by chlorine. when exposed to light, tlm result being the 
production of hydrochloric acid, ancUho liberation of carbon. Same 
of the hydro-carbons are isomeric, and yet possess distiuclivo 
peculiarities. •, ■ .... 

Liglit-carburetted hydrogen may be produced avtillcially, by mix* 
ing 40 parts crystallized/ acetate, of s so(m, 4 () parts solid hydrate of 
jjotass, and 60 parts of powdered quick limb. When tins mixture 
is,. strongly heated m a retorty tho. gas passes over, and may bo 
ooUected overwa er. It s the flro mines, mid tlm 

arsu damp which proceeds from stagnant and decomposing uuui. 

g«s is composed eliiefly of environ, hydrogen, oud 
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sulphur, and is produced by the destructive distillation of coal, tlie 
volatile substances passing over, and coke remaining in the retort. 
The volatile matters are first passed through n condenser kept cold 
by immersion in water, and hero the water, tar, nmmoniucal liquor 
and other condensable vapours are retained. The gases which pass 
over, and which consist chielly of carburcttcd hydrogen, hydrogen, 
sulphuretted hydrogen, carbonic oxide, carbonic acid, nitrogen, and 
cyanogen, arc then passed through a mixture of quick lime and water 
in a vessel cnlled a purifier, by which a largo portion of the sulphur- 
etted hydrogen and carbonio acid are absorbed ; the remaining mixed 
gases are then sufficiently pure for the ordinary purposes of illumina- 
tion. 

Olefiant Gas, and Naphtha are described in their proper places ; 
q, v. 

IiYDKooniiOiiic Acid; H Cl.^=37. This acid is sometimes 
called u muriatic acid,” and “ chlorhydyic acid ” It is formed by 
combining equal volumes of hydrogen and chlorine, which unite with- 
out diminution of volume, the result being a strongly acid gas. The 
simplest mode of effecting tins combination is to expose the mixed 
gases to light. In diffused daylight they combine gradually, but in 
strong sunshine at once, and with explosion. If a mixture* of equal 
volumes of hydrogen and chlorine be collected over water in a tall 
graduated glass jar, and exposed to diffused light, the gases gradually 
combine and form hydrochloric acid ; this is absorbed by the water, 
which has a strong affinity for it, as fast as it is formed, and the water 
therefore rises in the tube. It is found by this experiment that the 
quantity of aoid produced is proportional to the time of exposure to 
light. 

Hydrochloric acid is readily obtained by adding diluted sulphuric 
acid to common salt in a retort, and applying heat to the mixture. 
The chlorine of The salt combines with the hydrogen of the water to 
form hydrochloric aoid, the sodium is oxidised, mid sulphate of soda 
left in the retort. 

Dry hydrochloric apid gas is colourless, and fumes in the air from 
its absorption of moisture, It is intensely sour, and combines readily 
witli Water. The S. G. of the strongest liqiiid aoicl is 1-210, and 
water takes np BOO times its bulk of the gas* ; Tt boils at 11$°, and 
freezes at — 60°. • 

The impurities in commercial liquid hydroblitei8q|^®®||^^ 
give it a yellowish colour, are principally orgapip ^it3 

of cork, lute, &o.), a trace of b ;6hlqtfide i ^ sulplvuvio 
acid, and sometimes nitric and sulplvurous ndid^ nndalso a trace of 
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arsenic, By adding oUloride of barium, and redistilling the add. 
the prmcipal Impurities are removed, 

nyfatomto , aoid , aots 011 sonlB of t!le “etfils, and produces 
14 P rcoi P itntcs chloride of silver from the 

soluble salts of the oxide, 

The a! * lts of hydrochloric acid, and also 
" hydroohlorntes ’’° 1 C ° ntai ' 1 ,Wtar ° f cr y sttllliKntion * m ' e called 

_ Hydrocyanic Acid; Prussic acid; C„ Nil, or II Cy.=27. 
Hydrogen anti cyanogen have no tendency to direct combination, 

inpiwiw D !;{ a l llc 1 aci 1 cl 1 produced by noting on cyanide of 

neicuiy with hydrochloric acid, distilling the mixturo with a gentle 
iieat,_ and surrounding the condenser with ice. Anhydrous hydro- 

n a i 0i r t U " obt “ ned “ n limpid liquid having a strong odour 
like that of bitter almonds. It scarcely affects the blue of litmus, 
and is decomposed by light, with the evolution of ammonia. It i 

fi^eSS v ^ hl ° « iat a of it let M upon a glass plate 
ii ewes itself. It combines readily with water. 

« fi tol r lly W° 2 cid mn V be ^tidily obtained by distilling 
a nixtu e of equal parts of cyanide of potassium and sulphuric acid ; 
‘M™, dissolved in twice its weight of water, and the 
with three times its woiglit of water. 
P °t?TU kl l e most effective antidotes am 
sSs^’tlS? 118, l K 8 ‘ G ; n °t a correct criterion of its 

M& opShXl 9 ““ °' “'™ “ ‘ hro " *» 

. I pM<)TOtiOttt6 AbiD. : 'IW. This acid is obtninod by distilline 
finely phwdeYod Audi spar (fluoride of calcium), with twice its weight 
of sulphuric acid. The aoid which passes over is n highly volatile 
shoulTtwIf T a ’ > v hioh nets poiverMy on glass; the retort 

nlnKnum ^ ^* 1^ 8 1 r? ade ° f lend> ftlld the tube and receiver of 
platinum, and the latter surrounded with ice. This aoid must be 

SfnnVh or platinum bottle. It is eolourless, fumes in the 

df ritrinl ^ ^ 03 S p0 '^ .«F* ni ^ f 01 ’ water, exceeding that of oil 
ti ( i ro PP D d into water it hisses and evolves gteat 

cat. It nets ngovouslypn^tho skin, and : produces bad sores and 

dangerous iilcots, if oarelessly handled: 80108 anu 

|J||«dri8l tie property of hydrofluoric acid is tl.o energy 

(Ironned um n ^ ^ when 

pp d upon it. Diluted with 6 times its weight of water it is 
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used for etching upon glass, See <f Etching by Photography ” The 
fumes of hyclroiluoric acid destroy the polish and dim the surface 
of glass, ^ focussing screens are sometimes made in this way instead 
of griuding the glass, 

♦ 

Hyduoqen. H=l, (Greek, vSwp water, and yewuv to pro- 
duce,) 

Hydrogen is the lightest of all known bodies, and its atomic 
weight is therefore taken ns the unit of the scale of equivalents, It 
may be obtained in a somewhat impure form by acting on some bits of 
zinc, or iron filings, with dilute sulphuric acid. Water is decomposed, 
its oxygen going to the metal to form a sulphate, and hydrogen 
being givon off. The best proportions appear to be, zinc 3 parts, 
sulphuric acid 5 parts, water 26 parts. Pure hydrogen may bo 
obtained by acting on pure water with an amalgam of potassium or 
sodium. Hydrogen may also be obtained by passing steam through 
a red-hot gun-barrel. 

Hydrogen is inflammable, but extinguishes flame. Wien mixed 
with oxygen or atmospheric air in sufficient quantity it explodes with 
violence. It has a high power of refracting light. When pure it is 
colourless, tasteless, and nearly inodorous, Water only takes up about 
I per cent, of it. 

Tlydrogen ylays an important part in many of the chemical changes 
produced by light. This matter will bo found discussed in the article 
on the “ Chemistry of Photography 

Hydrogen is supposed by many chemists to bB a metal in the form 
of vapour, and to be the acidifying prinoiplo of some acids, Take, 
for instance, sulphuric acid; this substance, so powerful an acid in 
its hydrated or common form, does not when pure and perfectly an* 
hydrous redden litmus paper, or exhibit any acid properties. Other 
similar cases might bo quoted. * 


Hypkogen, Oxide or. There are two oxides of hydrogen, viz., 
water, which is the protoxide ; and oxygenated water, or peroxide 
of hydrogen) or ozone, about which very little is known at present. 
Sue “ Water ” and “ Ozone,” 


HYunoaEN-AoiDS, on IlYun*crp|, These are the acids which 


hydrogen forms with chlorine, sulphur, iodine, {jco«; 
described under their various heads, 
in contradistinction to “ oxacid, ” in 
with another element . forms the 

salt. ' 


frP^| 
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ItonojiMm . An lflstmment lor measuring, the specific grnvh 
l , es , -K' ^commonest form is a long graduated tube loaded $ 

ut the .and ^allowed to float in the liquid to be tested, the 

depth to which it sinks being indicated by the scalo. The principle 
ot the instrument consists in the fact, that a floating body displaces 
a quantity of liquid exactly equal in weight to itself. The hydrometov 
nitords, therefore, a measure of the volume of the liquid necessary to 
counterbalance in weight the weight of tile instrument; and by 
comparing these measures of volume when different liquids are tested, 
determined ^ lftV1 ^ ie3 ^ IC re3 P ec ^ vc liquids may be compared and 

1 ho most convenient form of hydrometer on this principle is that 
of Zanctti, manufactured at Manchester, It is sold in sets of six, 
and the S G. is got by adding a cipher to the number of de- 
grees indicated ; the assumed temperature being G0 d Fahfl. 

le hydrometers of Twaddle, and Jleaume, arc constructed on the 

snnrm HViil Irk ImiJ- J. ' 1 .1 .Til - 


™ auu jjuiul: 

anmo mmeiple, but graduated differently. There are two forms of 
£°" ®_ hydrometer j ^ one for measuring tlic S. d, of liquids 


i • ^ * — measuring the S. 

heavier than water, and called a “phe*acidc>” or “phe-nrop '” 
the other, for liquids lighter than water, and called a u phe-emrit” 
these instruments are much used both in France and England, and 
are sometimes called “Areometers” 

_ An cntii’ely djffercnt principle of construction lias been adopted in 
; 10 }*y clvo ™tersof Nicholson, and Fahrenheit. In these instruments 
the lme of flotation m water at 60° is marked, and when immersed 
m it ho liquid to be^ tested the instrument is loaded until it sinks to 

weight required to bo added or removed deter- 
ging the S . 0. of the liquid. 

n jfe A oes not an exact test of the strength of 

^oftiCbpoause the bath acquires by use nitrate of potass 
and other cqptammatxons, which increase its specific gravity. 


HYDnoslJ^&^|^ -Ammonia j . sulphide of ammonium : NII 8 , 


u ms a colourless liquid, Which decomposes and turns l 
the air, and lms a most offensive smell, like rotten eggs. 

BninhatA ^^hturated -with hydrosulphuric acid, hydro- 

sulphate of sulphide of nmmonnmi is nvnVlnnnri 1 


* i Y*i Wlin Wosuipluirio acid, hydro- 

2 f 1 ff 6 0 fHi is ft double 

® u fi uu L Sftlt > t,lc formula of which is NH, ( S+1IS=B1. 

II a few drops of sulphide of ammonium nvo added to n pintiof 


writer, and a fixed positive print immersed in it, the print darkens 
from red to brown, thence to purple and black, and becomes 
ultimately a pale yellow ; exhibiting, in a few minutes, all the 
changes which a fading photograph usually undergoes, Unless the 
print is completely fixed before immersing it in this bath it is immedi- 
ately discoloured all over with a brown coating of sulphide of silver. 

HynnosuLPiiimio Aoid; Sulphuretted hydrogen; HS=17. 
Sometimes called hydro-tluonic acid, 

This gas is readily obtained by acting on proto-sulphide of iron 
with dilute sulphuric acid; or by heating in a flask equal parts of 
tallow and powdered sulphur. In the former case water is decom- 
posed, the hydrogen combining with the sulphur to form hydro- 
sulplmric acid, and the oxygen going to the iron to form proto- 
sulphate of iron. The second method yields the purest gas. 

At ordinary temperatures hydrosulpliimo acid is gaseous ; it is 
liquefied under a pressure of 17 atmospheres, and becomes solid at 
a tfinporature of —132° Itaht. It is inflammable, but extinguishes 
flame ; highly poisonous, and its odour extremely offensive, resembling 
that <of rotten eggs. Cold water takes up about three times its 
volume of this gas, and the solution^ slightly acid to litmus 
paper, 

llydrosulplmrio aoid throws down silver, gold, and many other 
metals from then solutions, by forming insoluble sulphides, of 
various colours ; See u Sulphides. n It combines with many of the 
basic sulphides and forms double sulphur salts.. 

Hydrosulphuric acid is immediately decomposed by iodine, 
chlorine, and bromine, and sulphur precipitated. It is also decom- 
posed by nitric aoid. Tn combination with potass, or soda, it is 
capable of dissolving gold, and forming a double sulphide of gold 
and potassium or sodium. Silver may probably be acted on in the 
same way, and the yellow material of a faded photograph may bo 
a double sulphide of silver and sodium. 

Hyposulphite or Gold and Soda, See " Sol d’or 

iflposuLPiim or Silver and Soda; 3 (Na. 0, S« 0^ + 
Ag. 0, S 2 CVK2 HO. ' 

When cldoride of silver is dissolved in hyposulphite ofesoda, and 
the solution evaporated, lamellar crystals of t^'^6v^fi)|alt are 
obtained. They are of a dirty grey colour, and cbht^iniwo atoms 
of water. They are unaltered by ' are 

very soluble in water, and Imvo a sweet 1 the iodide, 
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ti ■ i of 9l1 ™' ave dissolved in hyposulphite of 

^cln, this d^(dt, is. produced, together with iodide, chloride, bto* 
mule, &o, , v pf sodium. It is nearly insoluble in alcohol. 

iiyposidplnte of silver alone cannot be isolated. It is no sooner 
iQVrnea than it undergoes decomposition into sulphide of $ilvcr 
ancl sulphurous acid, unless excess of hyposulphite of soda be pveseiu : 

winch case a double salt is produced. 


in 


Hyposulphite of Soda. Nn, 0, S a O s +6 H0=12B. 
ilus salt has been used largely in photography for some years, 
but its use bn s had so much to do with the fading of photographs, 
that it lms now become very desirable to find a substitute for it. 
its uses in fixing and toning are discussed in the articles trontin» 
“Jr r n T Fosses, and we shall therefore, in the present! 
noioly describe its mode of manufacture, and principal properties. 
.Lake of crystallized cnrbonnte of soda 8 parts, rain water 16 parts, 
swl P^ u '' 1 P nrt ' Mix the ingredients, and pass through 
lie mixture sulphurous acid gas. As soon ns this aqid is in excess, 
the liquid contains hyposulphite of soda in solution. Boil it gently 
for some minutes, filter it,, and then evaporate it to one third of its 

fo'ur-sided Sams! “ * ^ ^ to °^atnis are 

Hyposulphite of soda deliquesces in the air. Its taste is biltor 


■ Ttn V ' U'T — " * KK vw »«'• uiaium uiitur 

and nauseous. When heated it fuses, deflagrates, and takes lire, 
i A yellow flame. It is insoluble) in alcohol, which pro- 

,’om ita aaueous anliifirm If n voo.l,. ii.~ 


cipitutcs it from ita aqueous solution. 


Ijt |.a a ready solvent of tlio 
1 pse in photography, was 
*r :f5? nen.tral to teat paper, and 
^ ^ JWMta of cold. Largo 
“ mw a * in lUo •msl'^'Aood Of New- 

The udilition of an acid to a solution of hyposulphite of soda *on« 

Sllv wT ratC th f tlll ‘ t 0f soda ‘ i.experimentsof fr. 
Alfred Taylor it appears to answer as well, or even, better. 
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IIti’osulphukous A oid ; S 3 0 3 , 
ted. It only exists. in combination" 


This acid lias not been isohr 


Ioe. Y ator solidified by cold. Ice is iu general pure water, for 
when water freezes it rejects all saline matters and impurities- 
melted ice may therefore be used in photography instead of distilled 
water. I his may sometimes be found a convenience to the photo- 
grnplnc tourist on the continent, since ice can be obtained at the 
” ° f . n11 5m'ge continental towns. The melting point of ice is 
<38 laht., mul 0 Centigrade, Water may be frozen by artificial 
cold produced by various freezing mixtures ; q, v. 


Iceland Moss, Celvavia Islandica, A lichen which grows in 
exposed places iu Iceland, mul is used by the natives ns food.. When 
boiled with water, mid allowed to cool, it forms a jelly,' It is some- 
times used m photography instead of gelatine, which it resembles in 
its properties. 


Icelanp Span. _ Native carbonate of lime, crystallized and pure, 
llic crystals exhibit the phenomenon of " double refraotimT (See 
Light, ) and are used in experiments dff polarized light. Their 
form is an obtuse rhomboid of 105° 6' and 74° 66', according to 
.ui\ Wollaston. They are not always transparent, but sometimes 
opaque, or snow white, or tinged of different hues. 


Illumination. The illumination of a smfnco varies inversely as 
the squnro of its distance from the source of light. The same quan- 
tity ol light which falls upon a certain area at a distance of 1 foot 
irom the luminous body will bo extended over 4 times that area at a 
distance of 2 feet, 9 times at a distance of 8 feet, 100 times at a 
distance of 10 icct, and so on. This is evident from the considera- 
tion of tho sections of a pyramid made at distances 1, 2, 8,-10 from 
tho vertex. Hence the rule stated above. 


Image. A term used in optics to denote an assemblage or svs- 
temof.foci. When the foci are "rail” the’ image is "real,” and 
when^ virtual,” " virtual,” (See “ Focus”) The imago formed by 
tho lens of a camera obscum is a "real” imago, and it illumW^- 
a screen placed to receive it j tho imago formed by' a looiking%lasfii 
is not a real but a victual imago. In the former case , the -rays ac- 
tually pass through the image, in the latter It is only: : the ^luections 
of tho rays produced backwards which pass througli thd image. 

In optics aluminous body is considered tti bo iiri hssomblago of 
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luminous pojitts, frpm each of which a pencil of light proceeds, theso 
pencils not^ interfering with one another, Each pencil being then 
retracted through n convex lens, its rays are brought to a focus, 
11ns. locus is sometimes called the image of the luminous point 
winch emits the rays that are collected in it, and the assemblage of 
all these foci constitutes the image of the object, 

The_ distinctness of the image will depend upon the accuracy 
With which the rays of each particular pencil are brought to a focus. 

banco the objects are in general at different distances from tho 
lens, the image docs not necessarily lie upon a plane or upon any 
regular curved surface, 1 J 


Imperial Measure, See « Tables of Weights and Measures, 1 " 

_ t Imponderable Agents, Light, Heat, and the various forms of 
Llectnoity are_ called “imponderable agents,” because they cannot 
be weighed. Wien the philosopher is called on to givo a definition 
or matter, he replies, ff Matter is whatever can be proved to possess 
weight, that is, to be subject to thg law of gravitation.” Light and 
lleat are probably the undulations of a medium so subtle that it 
has not yet been weight?®! mid neither light, heat, nor electricity 
perceptibly affect the weight of bodies that are affected by them j 
hence they are called imponderable or immaterial agents ; the terms 
. .imponderable and “immaterial” being strictly synonymous, 
to tho definition of matter. 

that light, heat, niui the various forms of electricity 
^ fe^^hmtipn s of an elastic medium pervading space, which, 

^ . Wg A : its^ wcight : may not be approoiable by our senses aided by 
01 ' ;lh|pav atu s , may still possess weight, and be material, 

liiis subtfe l^H|tt^fcefial ether may be supposed to fill tho interstice* 
between the atoms of bodies, and by its motions to disturb their ro- 
Jntive positions m such ,a : way as to produce the phenomena duo to 
wlmt are called the “ imponderable agents.” The difference between 
Jigiit, n eat } and electricity would depend, according to this hypothesis, 
nppn the kind and length of the undulation, and the velocity of its 
propagation j so that these agents may notunlly glide ono into' tho 
otl e 1( and become merely modified cases of ono form of matter in mo- 

avMinif 1 eT ™ Ol T 0 ' llatl ? M i lct be confounded with 

“ f “ cts * Still, speculation is a necessary part of philosophio 

hvUiW.'n™ 1 nS f ° r - the °ry, ofiligli^, that is now. received 
4 S mm with tho snmeinth as. the. la\f of universal gravitn- 
, 1J ? 0 hese ? rest upon equally strong; ovidonoo, and there 
is the lughest degree ol moral certainty of. tliek truth. 
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Incidence, An ole of. When a ray of light is incident upon 
the surface of any medium, the angle which it makes with the normal 
to the surface at the point of incidence is called the " an ale of 
incidence, 

. Incohrodible Ink, used for writing the fables of bottles contain- 
mg strong acids or alkalis -Dissolve one part of asplmltum in two 
parts of oil of turpentine, 

Indian Ink, Pure indinn ink is manufactured in China. A 
very ^ood imitation may be made in the following manner 

Grind together lamp black, (previously purified with caustic potass,) 
and gelatine, the gelatinizing power of which has been partly destroyed 
by long continued boiling, It may then bo scented with musk and a 
little camphor, and made into sticks, 

Indian ink is used in photography for blackening the skies of col- 
lodion and paper negatives. It may bo made extemporaneously by 
blackening the inside of a plate over the flame of a caudle, and mixing 
up the lamp black thus obtained with a little gelatine water, 

Indian Bubbek, 8 eo fC Caoutchouc,” 

Indigo, This valuable dye and pigment is of vegetable origin, 
and comes principally from India, being manufactured from the 
leaves and stems of the indigo plant, There arc also West Indian, 
Egyptian, and Arabian varieties. Indigo is also obtained from 
ivoad, 

The seeds of the plant are sown in the spring, and tlio plant is cut as 
it comes into blossom. Sometimes the indigo is obtained from the 
fermentation of tlio fresh leaves and stems, at other times from the 
dried leaves. An infusion is made which after fermentation is of a 
yellowish or greenish colour. It is then decanted and beaten with 
, sticks for some time, which expels the carbonic acid from the liquid, 
and brings the particles of indigo into contact with the oxygen- of 
tlio air j they thou separate in grains and fall to the bottom :Of the 
vessel; tlio liquid becoming clear. • ! .y, 

Ihdigo fa a dark blue powder, devoid of taste or smell, iiisdltlbteift^ 
water, cold alcohol, other, hydrochloric aoid, and fat foils* but solubfa 
in Urortf / sulphuric aoid, and creusoto. The commercial sample hoh- 
tnins scarcely one half of pure indigo, the remainder being composed 
of resinous substances, silica, alumina; oxide of ifdn, carbonate of 

lime, &o. • . 1 -v ' 

When indigo is placed in contact with # &ub6tarice 'bavin g a strong 



aflimty for oxygen,’ it porta Avitli oxygen and takes hydrogen, becoming 
hydvuretted and losing ita colour, and forming white indigo, (indigo- 
tine^ by exposure to aiv and heat. This again absorbs oxygen, and 
acquires its former blue colour. White indigo is soluble in alcohol 
and ether, and is very unstable. Although, therefore, many substances 
may deprive indigo^ of its colour, yejfc it has always a tendency to 
recover it by becoming again oxidized. 

Indigo dissolved in strong sulphuric acid forms a deep’ blue liquid, 
called sulphate of indigo. 

Indigo is likely to provo a valuable substance in the photographic 
process of printing in pigments. 


Inflexion oi> Light. See “Light,” 


Ink. Common black writing ink is tannato of iron, It is made 
thus : 


Take Bruised nut-galls , , , 12 parts 

Sulphate of iron , . , , 4 n 

Gum arable . , , 4 „ 

Water . , , > p 120 1 

Mix togethor in a stone bottle, and let them stand for two or three 
weeks, shaking the bottle from time to time, Then, pour oil' the 
dear licpior, and add a little creasotc to prevent mouldincss. 

. ? n mu * c . e treacle he added to a pint of common black writing 
ink, the writing may be transferred by means of a copying machine. 

iNpniiipiiB Ink. Berzelius’s indelible ink is made by adding 
a weak, solution of vanadate of ammonia to an infusion of galls. A 
very sinall quantity of the salt will produce a perfectly black ink. 

In k-P iitnti no Process, By this process positive prints may 
be obtnmedpi common writing ink, 

The p^iiiirst^inunmed in a nearly saturated solution of 
bichromate of potass, and (hied in the dark. It is of a bright 
yellow colour, 0 


It is then exposed to light under the negative in the pressure 
name, until all the details of the picture are brought out. The time 
required is less than that in ordinaiy sun-printing. The picture is 
01 a pale brown tint upon a yellow ground, 

The picture is then washed in water, in order to remove tlio whole 
ot the undcconiposed chromium salt. Tho'wator should ho changed 
aevora times and the print left to soak in it for two or three liouw. 

1 ms . should bo done in the dark room. ' 
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When the print lias been sufficiently washed it may be taken into 
the light, ami the picture, which is now a pale brown upon a white 
ground, is permanently fixed, the dark material being an oxide of 
chromium in combination witli the lignin of the paper. 

It now remains to colour the print black or purple. This is done 
by causing writing ink to adhere to the dark parts of the picture, 
which act as a mordant, 

Immerse the print for a few minutes in a weak solution of proto- 
sulphate of iron, say 5 grains to the ounce of water, Then remove 
it, and wash it as before in several changes of water, and let it soak 
for two or three hours in water. The iron salt adheres to the 
imago or mordant, but in much less quantity to the bare lignin of 
the paper, 

Next, immerse it in a solution of tannic acid, of moderate 
strength. . The dark parts of the picture are rapidly blackened by 
the formation of tannatc of iron, or writing ink , the lights remain- 
ing unchanged. When fully developed wash the print well in water, 
and dry it. It is now finished. 

The difficulties of the process consist in thoroughly removing the 
chromium and iron salts from the paper, so as to preserve the purity 
of the whites ; and also in obtaining blacks of sufficient depth and 
vigour. The prints are permanent, and uniform in colour, and the 
detail very good ; the process is also very economical, The paper 
may cither bo nlbumenized or gelatinized by mixing albumen or 
gelatine with the bichromate of potass, These organic substances 
are fixed and rendered insoluble by the reduction of the chromium, 
aud arc washed out from the parts whore light has not acted, The 
details of the picture are therefore glazed upon a dead ground of 
white paper. The most vigorous prints are obtained upon unsized 
paper, but this is very liable to get torn in the operations of 
washing. 

Insolation, Exposure to sunshine. 

> Instantaneous Pictures, Photographs obtained in a frac- 
tional part of a second of time are said to be instantaneous. There 
is no paHicular process more sensitive than any . in common use by 
which instantaneous pictures may be taken. Either the ordinary 
coUodioirpvocessinits most efficient working state, or the daguerre- 
otype process, is employed for this class of pictures, The mstan- 
tnneity of tho exposure is got by increasing the intensity of light in 
the image by using a lens with largo aperture; which must, of 
course, be provided with the means of opening aud shutting it in- 
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stantaneously, 3?ov this latter piupose many different plans lu 
have been suggested, ' It is evident that the space to bo uncovei 
nncl dosed should be the smallest through which all the Jig 
passes ; hence the absurdity of spring shutters for the dark sli< 
for the picture is the largest space on which light is incident. 'I 
proper place for the instantaneous cap, as it is called, is in front 
the front lens. 

It According to some recent experiments of Professor Zautedese 
of Padua, it appears that the presence of the atmosphere in conti 
with the sensitive collodion film retards the action of light, and tl 
sensitive iodide of silver is darkened much more rapidly “ in vacuc 
It seems probable, therefore, that the chemistry of the proc< 
remaining the same a shorter exposure might suffice if the came 
could he exhausted of air after the insertion of the plate. Tl 
experiment might be tried without any great difficulty or oxpeni 
apd, if successful, it would bo a great step in photography, 
seems probable ^enough that a quantity of air entangled with t 
other chemicals in the sensitive him might interfere with their muti 
reactions under the influence of light, while the atmospheric pressn 
of 16 lbs to every square inch of film might render it more compr 
and less sensitive. Besides, should any gas bo given off during t 
decomposition of any of the chemicals by light, this would rendi 
escape and diffuse itself in vacuo, instead of remaining to intorfc 
with farther decomposition, Both theory and experiment seci 
^i^efcre, to be in favour of exhausting 'the camera of air in fc 
ius tautaneoiis processes. 

Invisible Bays qf thiis SpnOTRUit. The invisible rays beyoi 
the ext icni e viola t are, fora certain distance, actinic, and dark 
sensitive paper, Those rays ore the most refrangible, and t 
undulations are tlio. shortest, They may be rendered visible 1 
being passed into a solution of sulphate of quiuino. (See “ Plu 
rcsccnee ,”) The invisible rays of the spectrum beyond the extrer 
red are, lor a certain distance, calorific, and their existence may 
proved by the heat winch they produce, Those rays are the Ion 
refrangible, and the undulations have the greatest length. It 
probable that both the rays of maximum actinic and calorific pow< 
be within the limits of the visible spectrum j but this -will tlopei 
upon the nature of the substance acted on, 

iNTEnrEHENOE. See "Light;” , • . 

Iodates, Salts of iodic acid j v . 
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Iodate or Ammonia, NH 3i IO G , HO. This salt is obtained 
by saturating iodic acid with ammonia. It forms small crystals 
sparingly soluble in water, 

Iodate op Potass. ICO, IO g , This salt is one of the products 
of the action of iotliue on solution of potns3. It is insoluble in alco- 
hol S, G, 810, and requires 11 parts of water at 60° for its solution; 
but is more soluble in a solution of iodide of potassium. It crys^ 
tallizes in small cubes. When heated it gives olf oxygen and is 
converted into iodide of potassium. It is permanent in the air, 

Iodate of Silver. Ag. 0, I0 6 . This salt is precipitated as a 
white powder when iodate of potass is added to nitrate of silver. It 
is very soluble in liquor ammonia*, and is deposited from this solution 
in small rectangular prisms which retain no ammonia. It is not 
sensitive to light, 

Iodio Acid, I0 5 . This acid cannot be obtained by the direct 
action of oxygen upon iodine, but may bo produced by the action of 
sulphuric acid upon iodate of soda. It combines with water and 
acts powerfully upon the metals, forming salts which are reduced to 
iodides by the action of heat. 

Iodides. Salts formed by tlio combination of iodine with a 
metal, or other element. 

Iodide of Ammonium. NH 4 I^H4. This saltis made thus 
Add iodine to a strong solution of hydrosulphato of ammonia, until 
it begins to be coloured with iodine. On first adding the iodine a 
dense deposit of sulphur occurs. The solution is now acid to test- 
paper, from the presence of a little hydriodio acid. Neutralize this 
carefully with ammonia, and then filter, evaporate, and crystallize, 
The crystals ore colourless cubes, very deliquescent, and unstable 
in the air. They should be dried and preserved in glass ( tubos 
hermetically sealed. ' . 

; i Iodide of ammonium is extremely soluble both ill water and alco- 
hol j but its alcoholic solution becomes discoloured by time, and when 
exposed to sunshine this change proceeds with groat rapidity, tho 
solution becoming at the same time alkaline, . . . gftpS .• 

Iodide of ammonium should not be used as an iodize* for li^ative 
collodion,^ on account of its great instability, iocung is 

liberated nnd transferred to the bath, and also becanOohiiiate of ammo- 
nia is produced in the bath, wliicli is : iv sftlfc tliAt OxigUt not to exist 
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m a negative bath because of its instability and property of dissolving 
oxide of silver. Iodide of ammonium may however be used n$ nu 
lodiKev of positive collodion, because in tlmt case the nitrate bath 
ought m be acidified until free nitric acid, which is produced bv the 
introduction of free iodine into it, " 

/I ho common impurities of iodide of ammonium arc sulphate of 
ammonia, which is nearly insoluble in alcohol, mul carbonate of 
lipmonia, The latter renders the collodion and nitrate batli alkaline. 


Iodide op Cadmium. Cd. 1=182. This snlt is obtained by 
heating filings of cadmium with iodine, or mixing them in a moist 
state. It crystallizes in largo white six-sided tables, of a pearly 
lustre, winch arc fusible, and decomposed at a high temperature, 
Iodide of cadmium is very soluble in water and alcohol. When 
pure its alcoholic ^ solution is permanent, and becomes discoloured 
very slowly mid slightly by exposure to sunshine, Collodion iodized 
uuth iodide of cadmium does not become discoloured or undergo any 
visible alteration by time, if kept in a cool dark place. This is a 
great advantage, but, on the other hand, the nitrate of cadmium 
loimedin the N, S. hath is a salt which lias an acid reaction and its 
eilects are similar to those produced by free nitric acid. The nitrate 
bath therefore gets gradually out of order when this iodizer is em- 
ployed. I lie permanence of collodion iodized with iodide of cadmium 
is probably due to the difficulty with which cadmium is oxidized. 
J' 18 " 011 impurity of iodide of cadmium is iodide of zinc, 
V\ aen.: tins is present the collodion becomes gradually discoloured ; 
zmo bpmg an easily oxidiznble metal . J 

Iodide of cadmium impairs the fluidity of collodion. 

P°; I = liJl . 6 - Ti »* »nlt is obtained by 
solving, carbonate of lime m hydriodic acid, evaporating to dryness, 
mid fusing the residue m n close vessel. Wlion this is dissolved in 
water and evaporated, it famishes white deliquescent orystals. 
Jl i !“ff t6 of forned in the nitrate bath when tliis iodizer is 
Sir™ V n flehmiescent snlt, mid would therefore tend to 
nMrt excited film. The deliquescent pro- 

iK^ nHhLS' 3 • 1 f°^ l(ll) r l "i tra{0 ? f I'ceommond this iodizer for 
use, although it is not much employ wl 

wlim dcoha] > 

wiien absolute. llie _ alcoholic solution is discoloured by lieht, and 

poSim J; * i'^ldenod, as with tho 



IonntE op. Ikon. There are two iodides of iron, viz. a prot- 
lodidc Pc. I, and a periodide, the exact composition of which has 
not boon ascertained. 

Protiodide of iron is formed hy digesting iron filings or iron 
wire in water with iodine, the metal being in excess. A greenish 
solution is obtained, to which sugar is sometimes added for medicinal 
purposes. It is extremely unstable, and throws down oxide of iron 
by exposure to air. On evaporation it yields a grey fusible salt 
which is soluble in alcohol, the solution being rapidly decomposed 
by light. 1 

When protiodide of iron is used ns an iodizer in photography 
protonitre tc of iron is formed in the nitrate bath, mid also in the 
sensitive film, This nets ns a developer, and speedily blackens and 
spoils the bath j it also dcvelopes the image so long ns the plate or 
paper continues moist; the picture, therefore, comes out after 
exposure, by a sort of self-developing process. In consequence of 
this property of iodide of iron ns nn iodizer, it has been thought to 
give extraordinary sensitiveness to collodion, but that opinion is 
erroneous. 

Iodide op Magnesium. ' Mg. 1=138. When carbonate of 
magnesia is added to a saturated alcoholic solution of iodide of 
potassium, double- decomposition occurs; iodide of magnesium is 
formed and hold in solution, and insoluble carbonate of potass 
precipitated. When the solution is filtered, it may be used ns nn 
iodizer for collodion. In its properties it resembles iodide of 
calcium, tho nitrate of magnesia formed in the nitrate bath being 
deliquescent, and having a slightly acid reaction. This iodizer 
lms been pronounced by some operators a very good one, particularly 
in hot weather. 

Iodide op Potassium; KI=10B. 

Iodine and potassium unite energetically, giving out heat and 
light ; and potassium burns in the vapour of iodine. The result of 
this combination is tho white anhydrous salt — iodide of potassium. 
The mode of producing this salt commercially is to add lodiuo to a 
solution of potass, until it assumes a brown colour ; then evaporate 
to dryness; add a little charcoal, and fuse the residue at a red iicnt, 
which decomposes any iodnte of potass that may bo formed; dissolve, 
filter, and rccrystnllize the salt. : T . . 

Sometimes iodide of potassium is made by passing sulphuretted 
hydrogen through a brown mixture of liquor pofassto and iodine, 
till it becomes colourless; expelling any excess of sulphuretted 



hydrogen by heat* filtering, neutralizing with potass, and crystalliz- 
ing. Another way is, to decompose either iodide of zinc or iodide 
of iron by carbonate of potass. 

Iodide of potassium crystallizes both in cubes ond prisms. Tho 
crystals are anhydrous, and very slightly deliquescent in damp nh\ 
They are extremely soluble in water, 100 parts of which dissolve 
at 65° 143 parts of the salt, with production of cold; but much 

pjless soluble in alcohol; absolute alcohol S. G. 704j dissolving about 
8 grains to the ounce ; S. G. 823, about 25 grains ; S, G, 835, 
about 60 grains. 

* The impurities contained in commercial iodide of potassium nro 
iodate of potass, carbonate of potass, sulphate of potass, chloride of 
potassium, and sometimes of zinc, and iron. 

Iodate of potass may be detected by adding a little tartaric acid 
to the solution, and also a little starch. If iodate bo present tho 
. tartaric acid decomposes it, and the liberated iodine forms purple 
iodide of starch. Fusion, at a red heat, decomposes iodate into iodide. 

Carbonate and sulphate of potass are detected by adding chloride 
of barium to the solution, which throws down white insoluble car- 
bonate, or sulphate of baryta. Another test for carbonate of potass 
is to expose the alcoholic solution of the iodide to sunshine j if it 
soon becomes slightly discoloured it is pure, if not, it contains car-* 
bonate. The presence of much carbonate of potass renders iodide 
of potassium highly deliquescent, 

_ Aqueous solution of iodide of potassium is immediately dis coloured 
by the addition of chlorine water, or nitric acid, but not by tho 
wc;a|er.?, ;; ,acids in:the dark; in tho light the discoloration proceeds 

^ This : :salt is muoli used as the iodizer for tho negative processes 
on collodion or waxed paper. Tho white spots sometimes soon in 
negatives, and: which arc square when viewed in tiro microscope, nvo 
supposed to be due to undccoraposed crystals of iodide of potassium. 
These peculiar spots do not occur with other iodizors. No iodido 
produces a more aensitive collodion than iodido of potassium, and. it * 
is on the whole a very good one to employ, Tho alcoholic solution 
is stable in the dark, but collodion iodized with it becomes gradually 
reddened by time, and rendered insensitive, 

Iodide op Steveh, Ag. I zz 234, Iodine and silver nro sup- 
posed to combine directly and produce iodide of silver, for if a silvor 
plate be placed in a bottle containing iodine and left for a short time, 
it is tarnished with a yellow film supposed to bo iodido of sil ver, If 
this experiment be made in tho dolrk, and the tarnished pinto exposed 
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to light, either under a negative or in a camera obscura, and then 
submitted to tlio fumes of mercury, an image is developed, which 
proves tlmt silver tarnished with iodine is sensitive to light. The 
yellow substance winch, forms the ■ tarnish on the metal may not, 
however, be pure iodide of silver, and there aro other reasons for 
supposing tlmt pure iodide of silver is not sensitive to light. 

Iodide of silver may bo obtained by double decomposition, by 
adding a solution of nitrate of silver to a solution of an alkaline or 
metallic iodide, such ns iodide of potassium or cadmium. The 
oxygen of the oxide of silver in the nitrate goes to the metal and 
forms potass or oxide of cadmium ; this is converted into nitrate of 
potass or cadmium by the nitric acid, which leaves the silver, and 
the iodine combines with the silver to form iodide of silver, which is 
a yellow insoluble amorphous substance. When the nitrate of silver 
is in excess the precipitate is of a strong yellow colour, and is dark- 
onod very quiokly to a pale brown tint by exposure to light ; but 
when the iodide of potassium is in excess tlio colour of tlio precipi- 
tate is rather paler, and it is then absolutely insensitive to light. 
Those results are the same however thoroughly the precipitate may 
bo washed in water, frequently changed, before exposing it to light. 
For the same reason it happens tlmt an excited collodion film or 
■waxed paper never entirely loses its sensitiveness by washing, be- 
cause tip iodido of silver was formed from a solution containing 
nitrate of silver in excess ; but an iodised calotype paper, prepared 
with double iodide, in which iodide of potassium is in excess, appears 
to be absolutely insensitive to light, at least so far as the power of 
developing a picture upon it by the ordinary developers is concerned. 
Iodide of silver, with nitrate of silver in excess, is the most sensitive 
to light of all compounds at present known, and is therefore used in 
the negntivo processes of photography. Ifc is darkened more rapidly 
in vacuo than in air, and is also darkened to a collce colour by being 
boiled for some minutes with distilled water. When iodide of silver is 
obtained by double decomposition in tlio manner described, with 
ni(-r«to of silver in excess, the nitrate of the alkali or metal also formed 
iu the solution, and from which the precipitated iodide of silver is 
not thpToughly cleared, a fleets to some extent the properties of the 
iodide; for instance, when nitrate of potass remains, which,; is;. a 
neutral salt, the iodide i9 move quickly darkened than when nitrate 
of cadmium, which is an acid salt, remains. r '■ i • . 

Iodido of silver is insoluble in water and 
ublo hi ammonia. It is soluble in concentrated Isolations of the 
alkaline chlorides, bromides, and IocUdea^aflteW»P^ndi^posulphito 
of soda, and oyanido of potassium,' fbrmingdn' eyery 'oasc a soluble 




236 


IOD 


double salt of, silver and the alkali. Concentrated nitric and sul- 
phuric acids also decompose it. It may be reduced by metallic zincj 
forming soluble iodide of zinc, and metallic silver as a black powder. 
When iodide of silver is fused at a red heat it acquires n red colour. 
It volatilizes before the blow -pipe, leaving a little silver only behind . 

When iodide of silver is dissolved in concentrated solutions of nil 
alkaline iodide, bromide, or chloride, the double salt formed is only 
soluble in ‘the cpmntity of water used ; if more be added the solution 
immediately becomes milky. This effect docs not happen when either 
hypo-sulphite of soda or cyanide of potassium is used as the solvent. 

Iodide op Starcil Iodine combines with starch, and forms a 
purple compound. Starch is generally used as the test for free iodine. 
When paper containing starch is immersed in a solution of iodide of 
potassium it speedily assumes u purple tint, the strength of which 
depends upon the quantity of starch present in the paper. Also, 
wherever nuclei of starch exist deep purple spots are produced. IV 
pers which have been bleached with chlorine are also reddened by a 
solution of iodide of potassium. 


Iodide op Zinc; Zn. 1=158*6. Zinc and iodine have a very 
strong mutual affinity. Wien iodine is added to a mixture of zinc 
filings and water, until it becomes slightly brown, and a gentle heat 
applied, iodide of zinc is produced. On evaporating the solution to 
dryness in a retort the iodide is fused, mid at a higher temperature 
volatilized ; ; it condenses in prismatic crystals, 

aqueous. solution 0 f this iodide is very unstable in the airj 
oxide iof zino being formed and free iodine liberated . Both the iodide 
and nitrate of zinc are deliquescent. This iodizor is sometimes used 
in photography, but its instability is an objection to it, It is not 
b th^ 5 ™dide of iron, which discolours and spoils the nitrate 

Iodine^ (Greek violet coloured,) 1=1 26. This elementary 
substance is contained in minute quantity in sea water, mnl some 
mineral springs, but enters more largely into the composition of cer- 
tain sea weeds, ^ chiefly found on the western coasts of Maud and 
Scotland ; a minute trace has also been found in cod liver oil, and in 
the yellow sap of the l< Indus fetedissmHs” 

Iodine is chieflymamifnctured in Glasgow. From kelp. (See “Kelp,”) 
Inis is lixiviated in cold water, and the solution gradually evaporated, 
when he various salts which it oontains^and which tire loss soluble 
urn the iodides, crystallize and are romovedhi suocoaeion, The dark 



mother liquor which. remains contains the iodides. Ihmi these the 
iixliiKi is separated by distilling the liquid with sulphuric acid and 
black oxide of mangimefio. Tim iodine passes over as a violet coloured 
vapour which condenses in tlm alembic and neck of tlm retort in long 
pointed crystals of a dark colour, opaque, and having a metallic lustre. 
These are washed out with u little water, and dried with blotting pa- 
per. The process is minutely described in Dr. Uratuuu's .Klcmimts 
of OhemiHlry. 

iodine is sparingly soluble in water, but dissolves readily in alcohol 
mu! ether. Tlm commercial sample may bo mtrilied by'disHsolviug 
it in alcohol and precipitating it with water. Tlm impurities, or adul- 
terations, are principally plumbago, sulphide of antimony, and blnek 
oxide of manganese, all of which are insoluble in alcohol Iodine is 
dissolved by solutions of the alkaline iodides. 

Iodine is extremely volatile when moist. At 120° it rises rapidly 
into vapour, at 2 2 ir fuses, and at ar>0° boils ami produces dense 
violet coloured fumes which crystallize in brilliant plates and acute 
oetnhedru. The aqueous solution of iodine does not evolve oxygen 
when exposed to sunshine, nor has it blenching properties. 

IoiJO-tf itiiath o? Siotbh } Ag.O, NO fi + Ag.I. A boiling aatu- 
rated solution of nitrate of silver will dissolve a small quantity of 
iodide of silver, and, on cooling, crystals are formed of a double salt 
which has been called lodo-nitrato of silver. This salt is also formed 
when an excited collodion plate or waxed paper is allowed to dry 
spontaneously, without having been previously washed. In this 
case tlm free nitrate on Urn Him or paper becomes concentrated by 
tlm evaporation of tlm water, and is then able to dissolve the iodide 
of silver, and form a double salt. 

In the latter cases, the iodo-nUrulo of silver is not decomposed by 
water mid iodide of silver precipitated, nor is it blackened by light, 
but on tlm contrary appears to be perfectly insensitive to light. 
Nevertheless it has iJeen afUnned by Dr. Selnmuss that the opposite 
mid ts ore obtained in the former case. Au old nitrate bafeli satu- 
rated with iodide of silver is certainly rendered turbid by tho addition 
of water. These matters require further investigation, 

Ioouubttiso lomniSH, Sea " Hydriodous Acid," 

Ikon, Pe,c=: 28 . This ubcPuI metal may bo said to ocour ovory- 
where in combination of somo kind. Many of its salts are of use in 
photography 5 these arc tho chlorides, sulphates* pitratos* iodide, ncc- 
tnlu, citrate, nncl oxalnto ; 
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( ^ surface of polisliecl iron is not oxidized in dry air, nor in dis- 
tilled water wltifeli lias been freed from air by boiling, but in damp 
air it is oxidized or rusts very rapidly* This is prevented by tlio 
addition of an alkali, as lime, or potass, to the water, and iron will 
then- retain its lustre under water for years ; but acids and neutral 
salts have an opposite tendency, The reason of this is very obseoro, 

By the contact of zinc, iron is protected from all common sources of 
oxidizepient and corrosion; hence the value of the process by winch 
iron is " galvanized,” or coated with zinc by being immersed in melted 
zinc, 

( The tests for iron are pmssiate of potass, red or yollow, which 
give a blue precipitate, and infusion of galls which gives a black 
colour to the solution, 

Ihon, Oxide of, There are four definite oxides of iron viz: — 

The Protoxide . . . Vo* 0 
Scsmuoxido. ♦ , Ee. 3 0 3 
Black oxide . , Ee, 8 0 4 
Terric acid , . . Pc.j O a * 

The salts of tlio sesquioxide of iron are in general converted into 
salts of the protoxide by the action of light j and, conversely, the 
salts of the • protoxide act as developers by acquiring oxygen, and 
becoming converted into pcrsalts. The solutions of those salts aro 
generally unstable in the air, and become oxidized, The most 
important of them is the proto-sulphate*. 

Hydrated; protoxide of iron is a white precipitate formed by adding 
caustic potass to a solution of a pure proto salt, When washed and 
dried it assumes a greenish colour, and is very readily oxidized, 
becomings dark^green or brown. • 

Sesquioxide; or peroxide, occurs native ns hoomatito, (a hydrate,) 
and also in beautiful crystals, as specular iron ore, in tho island of 
Elba. It may be produced by adding ammonia to perclilorido of iron , 
' and washing, drying, and igniting the precipitated hydrate, This 
oxide is red, and forms the pigment called "Venetian Bod ” Iron 
rust is the sesquioxide of the metal. It forms salts which have an 
acid reaction, and are decomposed by light, ’ They are gonornllv of 
a brown colour. 

Black oxide of iron, or magnetic oxide, is a compound of tho 
piotoxiuo and sesquioxide. It is a natural product, occurring in 
regular octahedral crystals, and is> incapable of forming prop or salts. 

1 he black scales of iron picked up in rt blacksmith's forgo approach 
black oxide in composition, The loadstone is black oxiae or iron, 
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Ferric acid is produced by lienting to full redness, for an hour, 
in a covered crucible, a mixture of one part of sesquioxidc of iron, 
and four parts of dry nitre. This forms an unstable amethystine 
coloured salt, which is ferrate of potass. When added to a salt of 
baryta, permanent ferrate of baryta is produced, which is of a 
crimson colour, and insoluble, 

Isinglass. Fish glue j a pure form of gelatine. It is soluble 
in boiling water, and gelatinizes on cooling \ and also soluble in 
weak acids, but is precipitated by the addition of an alkali. Isinglass 
is obtained from the air bladders of sturgeons, and principally from 
the great sturgeon found in the Caspian Sea, It is manufactured 
chiefly at Aatracnn, and is bleached by the fumes of burning sulphur. 
The process of manufacture consists in first steeping the bladders in 
water, then removing the outer skin, putting them into a hempen 
bag, squeezing them, softening them between the hands, and twist- 
ing them into small cylinders, which are afterwards bent into tlio 
shape of a lyre. 

Isomerism. (Greek kjoz ctjual, fiepog a part,) There are 
numerous instances in chemistry m which two bodies are identical 
in composition, but different in appearance and properties. Such 
bodies arc said to bo u isomeric.” 

For instance, cyanogen, which is a gas, is represented by the 
formula C 2 N, while paracyanogen, which is ft black solid having 
different properties, has also the formula (Jo N. 

The difference in properties between isomeric substnnees is sup- 
posed to proceed from a difference of arrangement of their atoms. 

Isomorphism. (Greek utoq equal, form.) There arc many 
instances in chemistry in which similarity of properties is possessed 
by bodies, or classes of bodies, having the same form. This is 
remarkably shewn in the case of the chlorides, iodides, and bromides, 
which are "iaomorphous the term being applied to bodies which 
can replace each other in combination, without producing any 
essential difference in the crystalline form of the compound. Bodies 
may therefore be classed in isomorphous groups, the individuals of. 
which possess, in many respects, similar properties. 

Ivory. Ivory is the osseous matter of the tusks and teeth of 
the elephant, hippopotamus, wild boar, sovernl species of seal, and 
the horn of the sea-unicorn. The latter furnishes tho best ivory. 
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Tlie composition, of ivory is the same as that of the tcctli of 
animals, viz, 8 parts phosphate of limo, and a little carbonate, with 
1 part cartilage. ' * 

Photographs maybe taken upon plates of polished ivory, nndtliov 
have remarkable beauty and delicacy. J 

Ivoi’y is liable to^ turn yellow by time. Its whiteness may be 
restored by moistening and rubbing it with pumice stone/ and 
exposing it to sunshine while moist, under a glass shade, carefully 
sealed to the stand at the bottom, in order to retain the moisture 
and prevent the ivory from cracking. 

Collodion positives may he taken upon dyed ivory. It may be 
clyed black by boiling it first in a decoction of logwood, and then in 
a solution of ^ red acetate of iron ; or violet, by first boiling it for a 
short tunc with proto-chloride of tin, and then in logwood. The 
sheets should bo dyed first, ancl polished afterwards. 


Ivoior, Aim n cia u. This lias been made for photographic pur- 
poses by mixing sulphate of baryta with albumen, and rolling it 
nuo suce ts. 

Pinson’s artificial ivory, much used in Prance, is made by immers- 
ing a sheet of gelatine in alumina dissolved in acetic acid. The two 
combine, and when the gelatine 1ms imbibed sufficient of the alumina, 
it is taken out, hung up to dry, and finally polished. 

Artificial ivory may also bo made by mixing ivory dust witli 
thbin Tien> * 10 l )ast6 ^^° sheets, then drying and polishing 

IVORY, fiiBxinLE. Ivory articles maybe rendered flexible and 
8emi4ranspiu-enf by iinmersingthemin a solution of pure phosphoric 
”, 1 Sl G; v l:130, and leaving them till they lose their opacity. 
Iheynre then washed with water, and dried, when they bccorno ns 
flexible as leather. . .They .are hardened on exposure to dry air, but 
resume then flexibility on being immersed in hot water. 

* vonY ’ Vegetable. The milk of the fruit of the Hyleleplm 
muaooarpa which grows in Central America, hardens and becomes 

1 1 *n' * 11 fl ' e ffi! en % U3ed as a substitute for ivory in buttons 

and small turned articles. 


orudbk BLACK ‘ Iv ° iy oareM y enlcine,:i » closed 
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Javan. Black japan for leather is made thus : — 
t 1st Method, 

■ Mix Boiled linseed oil , , .1 gallon. 

Burnt umber . * , , , 8 ozs. 

Asplialtum 3 ozs. 

Boil together, and add sufficient oil of turpentine to give it the 
proper consistence, 

2nd Method. 

Mix Oil of turpentine ♦ . , . 2 oxs, 

Shellac 1 dram* 

Alcohol * . . , * ,4 ozs. 

Lamp black , , . » 1 , $ oz, 

Jew’s Pitch. Bitumen Judaicus : Asplialtum; q. v. 

Jeweller’s Plate Powder* See “Eougc ” 

Jeweller’s Putty. Tin putty, an oxide of tin, made by levi- 
gating the crusts of oxide that form upon the metal when kept for 
some time in fusion. It is used for polishing hard bodies. 

Juices op Plants, Papers stained with the juices of various 
plants are altered in colour by exposure to sunshine* Sir John 
Hcrschel, some years ago, communicated to the Tloyal Society the 
results of many interesting experiments made by him on the juices 
of plants. His method of proceeding was, to crush the petals of the 
flower to a pulp in a marble mortar, either alone, or with the addi- 
tion of alcohol, and to express the juice by squeezing the pulp in n 
linen cloth; it was then spread upon paper with a flat brush, and 
allowed to dry spontaneously in the dark. The tint communicated 
to the paper is not always that of the .petal of the flower. The most 
sensitive colour* met with was that of the Corcjiosus Japonica, the 
yellow tint of which is speedily bleached by sunshine. Paper stained 
with the blue tincture of the double purple groundsel is completely 
bleached by light. The juice of the Senecio splendidm imparts ft 
rich and deep velvety purple tint to paper, which is very insensitive 
to light. 

We may add that the juice of the Jl/ms sMatfy of South America, 
and of the Him venenata, , or poison tree, of North America, both 
communicate indelible black stains to paper. Tko latter has been 
.used for marking linen, 
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Among the juices of plants ave many, important dyes, eucli as 
indigo, madder, saffron, &o., &c., many of wliicli arc bleached more 
or less by light. In the case of indigo, however, tho expressed 
juice from the leaf of the indigo plant is originally colourless, but is 
darkened to a deep purple tint by exposure to air and light. This 
dye is very permanent. 

Kaolin. Porcelain clay, used for decolorizing discolored 
nitrate baths, and other solutions, The best way of using it is to 
add a little to the solution, shake well up together several times, 
and then let it stand to settle j afterwards decant the clear liquid. 

Kaolin is a fine pure white clay prepared by levigation from 
mouldering granite, and used' for making vessels of porcelain. It 
contains nearly equal parts of alumina, or pure clay, and silica, 
together with about one per cent, of lime and oxide of iron, It is 
found in veins in primitive mountain districts, chiefly in China mid 
Japan, Saxony, the neighbour] mods of Limoges and Bayonne in 
Prance, and in England in tho counties of Levon and Cornwall. 
We have also found it in Jersey. 

Kata-Positive. A positive intended to b6 viewed by reflected 
light, that is, to be looked at> may for convenience be called n Icnltt- 
positive, in contradistinction to a ” dia-positivc,” which is intended 
to be looked through , or viewed by transmitted light. The rulop- 
:tiorf of these terms would, in many cases, prevent confusion. Sue 

KbIt- 5 , British barilla: the cinder ash obtained by burning 
various species 6f sea- weed, but chiefly the Miens vesiculosns, or 
" oladde^wraok,” and the Jam nodosus i found on the western coasts 
of .Ireland and Scotland. It is the principal source of iodine, mid 
contains chiefly soda salts, Pearlasli, or wood-ashes, contains 
principally .salts ; of potass.^ Soda was formerly .obtained from kelp, 
and the manufacture of this sub stone owns then extensively carried 
on by the inhabitants of the west coast of Scotland f but since tho 
method of obtaining soda from common salt lias been introduced 
the manufacture of kelp has greatly declined. 

ICheosote, Ceeasote. (Greek, upsets flesh, <rio% w to save,) 
i us substance is obtained from the distillation of wood tar, by il 
troublesome process which need not bo described in this work. I t 
is a colourless, transparent liquid, of great refractive and disiiornivo 
power, having a caustic taste, and a strong odour resembling that 
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of Brooked moat. It combines readily with acetic acid and ammonia \ 
and alcohol, ether, imphtlm, and acetic ether dissolve it in all propor- 
tions. It dissolves many salts, also the resins, camphor, essential 
oils, and almost all vegetable colouring matters, and coagulates 
albumen and casein, It mixes sparingly with water. 

The chief use of kreosote is derived from its powerful antiseptic 
properties. It prevents the putrefaction of animal and vegetable 
matters, and a drop or two may sometimes be added with advantage 
to solutions of gelatine, iodizing solutions for waxed paper, ink, 
&o &e. A substance similar to kreosote is supposed to have been 
used by the ancient Egyptians for the purpose of embalming 
mummies. 

Lao. A species of resin secreted from the puncture made by ail 
iuseet called the Coccus Jicus f in the branches of various plant? 
which grow in tho East Indies. 

Lao is a very important article in manufactures, because not only is 
the resin useful for making varnishes; scaling wax, See,, but tho 
colouring mutter combined with it forms a magnificent red dve, 
which is extensively used- as a substitute for cochineal. In conse- 
quence of tho puncture of the insect, tho twig of tho plant becomes 
encrusted with a red resinous substance, sometimes as much as a 
quarter of an inch thick. These encrusted twigs arc called “ stick- 
It contains about 7 per cent, of resin, and one-twentieth part 
of that quantity of colouring- matter, This valuable colouring mat- 

ter is removed by pulverising tho stick-lac, and triturating it with 
water, What remains is called 5f secd-lac,” In India this is put 
into oblong bags of cotton stuff, and a man at each end of the bag 
holds it over a charcoal to, The liquefied resin drops through, mad 
is received upon smooth stems of the banyan tree; m this way it is 
formed in thin plates, and is called “ sheli-lno.” 

Sholl-lno consists of two or more resins, one of which is- soluble in 
nil proportions in anhydrous alcohol, ether, and volatile and fat oils. 
The alcoholic solution is of a reddish colour, and forms an excellent 
spirit varnish in photography. {See “Varnish”) Shell-lno may 
also be easily dissolved in dilute hydrochloric and acetic acids, and 
also in n solution of borax, with tho aid of heat, Before dissolving 
it in alcohol, it should bo very finely pulverized and exposed to the 
air for some months. Shell-lno may be blenched a^itli olUbrinei and 
thou makes colourless varnishes. The bleaching is effected by first 
dissolving it in mm tic potass, and then passing chlorine gas through 
tho solution, after which it is pulled and washed iii hot water, and 
twisted into Bticks. •• $?<. T & 
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Shcli-lao is much used in making sealing wax \ q, v. 

Lac dye is made hy evaporating to .dryness the liquid in which 
the pounded crude lac is digested, and making the residue into 
cakes, This is soluble in dilute sulphuric or hydrochloric acid, and 
the mordant is protochlorido of tin, and bi-tar tra to of potass. It 
gives a fine scarlet colour. 

La.cq.ueu, A varnish composed chiefly of shell -Inc dissolved in 
alcohol, and coloured with gamboge, dragon's blood, &o. The fol- 
lowing* is a good formula : — 


Seed lao 

120 pnvts 

Gamboge , « , , 

120 „ 

Dragon's blood , 

120 „ 

Saffron . , , . .. 

89 „ 

Rectified alcohol , 

1000 „ 

Digest with heat, and strain. 

The following is another formula in 

which turpentines 

solvent; — 

;- : -i Seed lao . . 

120 parts 

Sandnvnch . . . . 

120 „ 

Dragon's blood . 

15 „ 

Turmeric . . , . 

2 „ 

Gamboge . 

2 „ 

: i',, Venice turpentine . , ♦ 

80 „ 

Spirits of turpentine , 

1000 „ 

: Digest ’with heat, and strain, 


Silver. A salt of laotib acid and oxide of silver. 
It fdrina white aqibular crystals, which arc very soluble in water, and 
quicWy blackened by light, 

Lactate oeSoda, A salt of lactic noid and soda, formed by 
decomposing acetate of soda by lactic acid. It is very soluble in 
water, A small quantity added to the nitrate bath produces the 
effects due to an organic salt of silver, via;,, intensity in the blacks of 
the negative, and want of sensitiveness. The double decomposition 
of lactate of soda and nitrate of silver produces lactate of silver and 
nitrate of soda, 

Lactic Acid, ■ C Q II 5 0 B + HO. A free acid contained in 
sour milk; also in certnin onimalfluids, and so urric e-meal, wheat- 
paste, the juice of the beet-root, &c. 
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To obtain it, sour whey is evaporated to one-sixth of its volume 
aiul filtered. A little lime is added to precipitate phosphoric mud, 
and the excess of lime removed by oxalic acid. The liquid is then 
filtered and evaporated to the consistence of syrup, after which Him 
lactic acid is extracted by means of alcohol, in which it is soluble. 

X 1 arc .lactic acid is then obtained from the alcoholic solution by u 
somewhat complicated process, which need not be described in l\m 
place, 

Pure lactic ncicl is a colourless liquid, of the consistency of syrup, 
inodorous, extremely sour, deliquescent, miscible in all proportions 
with water and alcohol, but less soluble in ether, It forms in ge- 
neral soluble salts. Its 8, G. is 

Lamp Black. A form of charcoal, obtained by burning the 
refuse resin loft in the distillation of turpentine, and collecting llui 
smoke in chambers hung with old 1 sacking, upon which the soot i* 
deposited. This is swept off from time to time, and is commercial 
lamp black. 

When lamp black has been heated to redness, it is ft very pun- 
form of charcoal, and burns entirely away without leaving un 
ash, Its principal use is in the manufacture of printer’s ink (q. i>.). 
A black water-colour is made of it by mixing -it with honey j and 
also Indian ink ( q . v.). It will probably, before long, be used exten- 
sively in photography in the process of printing in carbon. 

Lamp black mixed with French polish is used by opticians for 
blackening the brass work of optical instruments ; aiul mixed with 
size for blackening woodwork. These mixtures leave no gloss whim 
dry. 

Latent Heat. Latent Light. It is stated in the article on 
Light, that both light and heat arc certainly due to the undulations 
of an elastic ether which pervades space j and that the rays, both of 
light' and heat are propagated witli enormous velocity, and can be 
refracted, reflected, polarized, &c., by similar means. Wo have 
suggested, therefore, that heat may bo an undulation of the same 
universal other as that in which light is propagated, the difference 
being that the waves of heat are longer than those of light. There 
is however this difference between light and heat, that whereas bodies 
when exposed to radiant heat become heated, that is to say become 
themselves sources of radiant heat, bodies exposed to light do not in 
general bccomo self-luminous, or sources of light \ (we say in gonmd 
because solar phosphovi offer a few exceptions to thc mle). ThU 
may bo in consequence of the light received by bodies being converted 



into heat \ the short waves of light which vibrate in the interstices of 
a body being lengthened into wayes of heat by tho mechanical effect 
of the atoms of the body vibrating amongst them. 

When a body is heated it in general expands, and contracts on 
cooling, that is, radiates heat while returning to its former dimensions, 
It is in the highest degree probable that tho Sun once extended for 
beyond the limits of the planetary system, its temperature being then 
very little above that of space j that it gradually contracted in dimen- 
sions, and by so doing became a source of hcAt and light to tho 
planets which were from time to time detached from it ; that this 
contraction of volume maybe still going on, while tho amount of light 
and heat propagated by the condensation of the solar materials may 
he for ages to come continually on the increase, after which a reac- 
tion may occur similar to what lias happened in tho case of tho earth, 
which was once in a fluid incandescent state, propagating light imd 
heat into space by its contraction of volume, which volume at hist 
attained a minimum, the surface of the globe cooled into a solid 
crust, and the earth became as we find it, noil-luminous and opaque. 

Matter, then, in motion can act upon ether and communicate 
vibrations to it j on the other hand, ether in motion can act upon 
matter and communicate vibrations to it, altering its form, volume, 
&o. Among these actions and reactions between gross matter nucl 
subtle ether we must endeavour to seek for an explanation of the phe- 
nomena due to tho imponderable agents. 

"When a body is heated above tho temperature of surrounding ob- 
ject? it gradually cools until au equal temperature is obtained amongst 
thern, -in wluoli state the atoms of other pulsate in unison with those 
of the bodies, i • ; : |gii 

Heated bodies do not all cool at the same rate. The time i n which 
a body .at a'certaiu temperature cools, when suspended in vacuo, to 
a certain temperature, is called its “ Specific Heat.” Tim 
following table shews the speoiflo heats of different bodies. 


Water . 

. . 1000 

Zinc ♦ , , 

, 03 

Sulphur, 

. . ; .188 

Silver. . . 

. 60. 

Glass , 

. . . .117 

Mercury * . 

, 83 

Iron, . 

. . i- .110 

Platinum, . 

, 31 

Copper . 

. . , , 96 

Load ♦ . , 

, 29 


Experiments seem to indicate that the specific heat of a body varies 
inversely as its atomic weight* For instance, the atomic weight of 
sulphur is 16, of lead 103 ; the specifics heats of theso substances 
being as 188 ; £9 ; and the ratio of 29 ; 188 being nearly equal to 
that of 16 ; 103* 5 * 1 



Now wo come to the particular subject of this article, viz,, “ La- 
tent Kent” 

Strong brine, i e . a saturated solution of common salt in water, 
freezes at 0°of Minmheit's scalo ; water at 32°. Snppose then that 
two vessels, one containing water, the other brine, and each having 
a thermometer immersed in the liquid marking the temperature, say 
at 00°, are taken out-of-doors on a winter’s day, when the temperature 
is 20°. The thermometers at once begin to fall \ that in the brine 
goes on continually lulling until it reaches 20°, while that in the 
water exhibits a curious phenomenon j it first sinks gradually until 
the water begins to freeze, then remains stationary until the whole 
of the water is congealed or crystallized into ice, (or it may rise a 
little during the process,) and afterwards goes on falling as before 
until the temperature of the ice becomes 20°, It remains therefore 
to explain this curious phenomenon, which accompanies the change of 
form of a body from the liquid to the solid state. 

It has been supposed, we think erroneously, that water contains 
“ latent heat,” that is, material atoms of heat in chemical combination 
with it, and that these arc given off during tho process of congelation. 
This supposition of “latent heat u is evidently only tenable on a sort of 
corpuscular theory of heat, for on the undulatory theory of heat <f latent 
heat,’* would bo synonymous with latent motion, and tho idea would 
involve a contradiction. There cannot be latent beat on the undulatory 
theory, and it remains for us to oiler another explanation which shall 
be consistent with that theory. 

The facts are simply these s— During tho time which is occupied 
by tho water in changing its form from tho liquid to the solid state 
it docs not propagate aity undulations of heat in the surrounding 
space, and thereby become colder. Tho propagation of undulations 
of heat by the action of the atoms of water upon those of tho ether 
contained in it is for a time arrested. It is only necessary to state 
the fact in tho above form. No further explanation is required. 

Conversely: if a lump of Wenlmm Lake ice at a temporaturo of 
10° be brought into a worm room, it does not begin to molt until 
the temperature lias risen to 32°, and it remains stationary at that 
temperature until the whole of the ico is melted j the temperature of 
the water thon begins to rise. The explanation is tho same as bolbro, 
“ Latent heat ” maybe a convenient term to employ, but tho fuels 
should not bo misunderstood, i 

It would bo out of place to pursue this subject further, but all 
the phenomena of latent heat may bo explained, in tho way we have 
pointed out, 
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“ Latent light - is another expression which lins been adopted 
somewhat hastily in attempting to explain some phenomena of liglit 
lately discovered by M. Ni6pco de St. Victor* Certain substances 
called “ Solar phospliori ” have the well known property of becoming 
self luminous % being exposed to light ; just as a piece of slate \m 
the property of becoming hot by being hold before the fire. The 
piece of slate when removed from the fire radiates heat j — the solar 
phosphorus/ when removed from the sunshine and taken into a dark 
room, radiates light. The two eases are strictly parallel. This 
property of solar phospliori lias been long known, but M. Nifipco 
lias discovered lately that white paper, and other substances, become 
actinic > after 'having been exposed to sunshine, and in this state 
react upon sensitive photographic tablets in the dark room. These 
substances have been said to absorb light by insolation, and retain 
it as “ latent light within their pores ; but tins explanation involves 
the same absurdity ns the idea of “ latent heat.” The fact probably 
is, that the insolated substance does not convert the actinic rays 
into beat rays, as bodies mostly do, but propagates them unchanged, 
when taken into the dark, and thereby produces the effects clue to 
actinism, when laid 'upon a sensitive photographic paper or plate. 
The experiment described by M. Ni6pce, in which light is supposed 
to be potted in a sealed cylinder, and liberated after any interval of 
time by removing the cover, may be explained thus : — 

The inside of a hollow cylinder of tin is lined with paper which 
has been steeped in a solution of nitrate of uranium. It is then ex- 
posed to sunshitio for some time, and scaled up. Oil removing the 
sealbdf^bYeVjTn the dark room, some months afterwards, and apply- 
ingi:ofe: ^pen • end . of the cylinder to agpece of sensitive chloride 
papery ;^^i;daVkened all over ; or if an engraving on india paper bo 
laid itpohtdV:^as^to r aot ; as a negative placed between it and Urn 
contents^of 'tlie>tubo,t:an'imagc of the engraving is obtained. Tho 
explanation; is/ that the nitrate of uranium in the paper is deoxi- 
dized by light/ arid converted into a proto-nitrate of uranium, This 
becomes oxidized again in tune, and converted into aper-salt, at the 
expense of the oxygen contained in the aqueous vapour in tho tube, 
thereby liberating hydrogen, which darkens tho chloride paper, or 
prints an image upon it through india paper. 

To seal up light in a pot would be tho same thing as to son! 
up motion, for light is motion. Such an idea is surely absurd. 

Lavender Rays. The faintly luminous rays beyond tho violet 
oncl of the spectrum are culled ‘‘lavender rays.’’ They. are said to. 
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u Latent liglit ” is another expression wliieli lias been adopted 
somewhat hastily in attempting to explain some phenomena of light 
lately discovered by M. Ni6pce de St. Victor. Certain substances 
called u Solar phosphor! ” have the well known property of becoming 
self luminous by being exposed to light ; just as a piece of slate has 
the property of becoming hot by being held before the fire. Tim 
pieco of slate when removed from the five radiates heat ; — the solar 
phosphorus, when removed from the sunshine and taken into a dark 
room, radiates light. The two cases are strictly parallel. This 
property of solar phosphor! has been long known, but M. Niepce 
has discovered lately that white paper, and other substances, become 
aclinic, after having been exposed to sunshine, and in this state 
react upon sensitive photographic tablets in the dark room. These 
substances have been said to absorb light by insolation, and retain 
it as “ latent light” within their pores ; but tide explanation involves 
the same absurdity as the idea of “ latent heat.” The fact probably 
is, that the insointed substance does not convert the actinic rays 
into heat rays, ns bodies mostly do, but propagates them unchanged, 
when taken into the dark, and thereby produces the effects due to 
actinism, when laid upon a sensitive photographic paper or plate. 
The experiment described by M. Nifepco, in which light is supposed 
to he potted in a sealed cylinder, and liberated after any interval of 
time by removing the cover, may be explained thus 
The inside of a hollow cylinder of tin is lined with paper which 
has been steeped in a solution of nitrate of uranium. It is then ex- 
posed to: sunshine tor some time, and sealed up. On removing the 
sealed .oovciy in the' dark roomy some months afterwards, mid apply- 
ing tho open end of the cylinder to ng|iece of sensitive chloride 
paper, it is darkened: , nil over j or if an engraving on indin paper lie 
laid upon:it^ so -diB^tb^aot: as a negative placed between it and the 
contents oLthe.dube^an image of the engraving is obtained. Tho 
explanation is} that the nitrate of uranium in tho paper is deoxi- 
dized by light} and converted into a proto-nitrate of uranium. This 
becomes oxidized again in time, and converted into aper-salt, at the 
expense of the oxygeh contained in the aqueous vapour in tho tube, 
thereby liberating hydrogen, which darkens the chloride paper, or 
prints an image upon it through india paper ( 

To seal up light in a pot would be the same thing as to seal 
up motion, for light is motion. Such an idea is surely absurd. 


g ^IiAVENDEit Rays. Tho faintly luminous rays beyond tho violet 
cnilt of the spectrum are called " lavender rays/ Tlioy aro said to 
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bo highly actinic, but the maximum of actinic power lies probably 
within the violet- rays; this, however, may depend upon the nature 
of the substance acted ou. 

Lkat>. Pb.=I04«, This useful metal has been known from 
the earliest times, and was called by the alchemists " Saturn ” It 
is found chiefly in the form of sulphide, or “galena.” Lure lead 
may bo obtained by heating oxalate of lead in a covered crucible. 
Lead may be rolled into sheets, and drawn into wire; it melts at 
{>1£°; and by the joint action of heat and air is easily oxidized, 
although at ordinary temperatures it undergoes but little change from 
exposure to air. When in a state of line division it combines readily 
with oxygen, and takes lire in the air. When immersed in distilled 
water it takes oxygen from the air contained in the water, and tlie 
oxide formed being soluble to some extent in the water it become 
impregnated with oxides of lead. Hence arises the poisonous cha- 
racter of water which has been collected in a leaden cistern, or 
passed through leaden pipes. The most useful salts of lend in 
photography are the acetate, nitrate, and chloride ; q. v, 

Lead, Oxides op. , There are 5 dxides of lead, viz. : the sub- 
oxide, Pb. 3 0 j the protoxide, Pb. 0 ; the red oxide, Pb, 3 C\; the 
sesquioxide, Pin* 0. ; and the peroxide, Pb. 0*. Of these the prot- 
oxide only is snlilialik Litharge is protoxide of lead ; and red lend, 
or “ miimiin,” the red oxide. Poroxide of lead, or plumbic acid, is 
deoxidized by light, and reduced to protoxide. Suboxide of lead is 
the grey powder formed on the surlaco of lead alter long exposure 
to air. 

Leaden Pmss, Oisteuns, &c. When pure rainwater is col- 
lected in leaden tanks, or passed through leaden pipes, the lend is 
oxidized by the air contained in the water, and a small quantity of the 
oxido formed is dissolved in the water, thereby communicating to it 
poisonous qualities. The same tiling does not, however, happen to 
the same extent when river or spring waters, which contain in general 
certain soluble salts, arc retained in leaden vessels, because then Urn 
surlaco of the lead soon becomes coated with an insoluble precipi- 
tate of sulphate, or carbonate, or phosphate of lead, which protects 
it from, being further acted on by oxygen, 

The presence of Oxido of load in the water used for photographic 
purposes may in some oases bo rather beneficial Hum otherwise. 
Eor instance, in the pyrogalllo developer, when freshly made, it 
would increase the energy of’ the development; but the developer 



would not keep 5 in a few hours, perhaps, it would become discoloured, 
Similarly^ oxide of lead in the nitrate bath would perhaps incrcnso 
the sensitiveness of the collodion film, but .render the bath liable to 
“fog” the picture. 

Lead may be easily detected in water by tests which the photo- 
grapher generally lias at hand. Iodide of potassium would give a 
yellow tinge, sulphuric acid a white cloudiness, sulphide of ammo- 
nium^. (lark ^ discoloration to water containing oxido of lead iu 
quantify sufficient to render its presence sensibly injurious, or other- 
wise. 

Any brass work in contact with lead would set up electric action, 
and assist the production of oxide of load, 

Lotties should not be made of flint glass, ns some chemicals act 
on the lead which it contains, There is no lend in crown glass, 
and tins should always be used for bottles intended to contain 
chemicals. 

Achromatic lenses should never bo exposed to tho fumes which 
sometimes prevail in the laboratory, or dark room. Tho surface of 
the flint lens is frequently injured from this cause, and becomes 
iridescent,, 

* 

Lbatiieil An insoluble compound of tannin and gelatine. 
Tannin is a very delicate test of gelatine, and if added to water 
containing tlw one five-thousandth part of gelatine it produces a 
cloudiness in it, It combines so energetically with gelatine, that 
if (v pieqo of skin* or bladder of sufficient size be ausponded.in a sola- 
^ tapnhi tho whole of it is in time abstracted from the water, 
and the skin becomes converted into leather, 

, dA the manufacture of leather the skins df animals are first steeped 
m Ume water^in pi’der that the hair and cuticle may be more easily 
separated, and thep softened by allowing them to enter into a certain 
state of putrefootipn, * or by the action of acids. They , are then 
immersed in an infi^ion of oak bark, which contains tannin, and in 
time converts them into leather, Tho process is continued sometimes 
for several months, the infusion being renewed from time to time, 
and is not arrested until tlie entire substance of the skin has become 
biown throughout. Sometimes infusions of other astringent veget- 
ables containing tannin, such as vnlonia, sumach, catechu, and the 
barks of the willow, birch, elm, and Spanish chosnut; are substituted 
for o«k bark. . . 

This ia ordinary tanning • but there are other kinds of leather, 
ns follow : 

■. luwil leather* An iusoluble compound of gelatine and chloride 
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of aluminium. The skin is first steeped in mi alkaline liquor, then 
in a solution of alum and common salt, which react on each other 
and produce chloride of aluminium and sulphate of soda. White 

dove leather is prepared in this way. 

Wash leather. The skin is prepared and softened m the usual 
wav, then steeped in oil, and afterwards in an alkaline solution. _ 

Curried leather. Common tanned leather while still moist is 
besmeared with oil, which as the water evaporates, takes its place 
in the pores of the leather and renders it waterproof. This is also 
called “ upper-leather.” 


Leatiieu Vahnisu. If a sheet of 


' a sheet of paper, or a positive on 
a solution of gelatine, dried, and then 


paper, be first immersed in a solution of gelatine, dried, ana then 
Bleeped in a solution of tannic acid, the gelatine will be rendered 
insoluble, mul converted into a species of leather varnish > and by 
repenting tlio operation several times a considerable glaze may be 
communicated to the paper. This varnish, by filling the. pores of 
the paper and rending it better able to resist the action of moisturo 
ami external agents, would no doubt tend to the preservation ot the 
proof. Gallic add has no such action upon gelatine, and must not 
bo substituted for tannic by mistake. 


Lemon Juice. This is added to the nitrnto hath in the process 
of printing by development upon plain paper;?, v. It contains about 
C per cent, of citrio acid, some muoilogo, and possibly a littlo oil of 
lemons; nlso a white, tasteless substance termed hespendm, 
which is soluble in C 0 parts of hot water, and also m alcohol, and other. 

Lens. ' A lens is a transparent body constructed for the purpose 
cither of concentrating or scattering rays of light transmitted through 

1 Lenses are in general made of glass or rock crystal, mid ground 
with spherical suiiacos ; the axis of the Ions being the line joimug 
the centres of the spheres, nud therefore a lino with reaped to wltioli 
the Ions is symmetrical. 
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In tlio above figure six different forms of lenses nre exhibited; 
and light is supposed to pass through them in the direction shown 
by the arrow. 

No, 1 is called "bi-convcx; No, 2, plano-convex ; Nos, 3 and 4, 
concavo-convex, or more frequently “meniscus;” No. 5, concnvo- 
plane ; No. 6, double concave. The nature of the surface upon 
'which light is incident determines the first word of the compound 
•appellative. 

The first three lenses nre thicker in the middle than at the edge, 
mul are called f< converging lenses,” because they enuso pencils that 
are refracted tlirough them to converge moro than they did before. 
Nos. 4, B, G, are thicker at the edge than in the middle, and are 
cnlled "diverging lenses,” because they causo pencils that are 
refracted through them to diverge more than before. 

ft has been shewn in the article on the prism that when a ray of 
light is refracted through n prism it is turned, or caused to deviate, 
front the edge of the prism. Now, wc may suppose that the small 
portion of the spherical surface of a lens, on which a ray of light is 
incident, coincides with the tangent plane to the sphere at that 
point! mul similarly with respect to that small portion of tlio 
opposite spherical surface from which the ray emerges, 




nil parts of the lens at It and S may lie supposed to coincide with 
i tangent plnncs at those points, and these planes will in general 
ersect, if produced, in a straight line, thereby forming a prism 
lose refracting anglo is S Alt. Now, if wo draw Sd parallel to 
It, the emergent ray ST will have its angle of deviation, dST, 
mi the edge of the prism, and will follow the course indicated in 
e figures. The mode in which a convex lens causes a pencil to 
uverge, and a concave lens to diverge, will therefore be easily 
idcrstooil from the following figures, bearing in mind that the 
eater the angle of a prism may bo, the greater is the deviation of 
ray refracted through it. 




No single lens is free either from spherical or chromatic ahem* 
on (//. v.). These errors are corrected by combining two or more 
msos together. In a single convex lens, the surfaces of which have 
ulii of different lengths, thcro is the least spherical aberration when 
he most convex sido is presented to the incident pencil. When the 
ofractivo index of the glass is l'B, the radii of the surfaces should 
,0 ns 1 : 0, and the most convex sido presented to the origin of light, 
.’his lens has the least spherical aberration of all single lenses, and 
s called tho “ crossed lens.” If wo cell the aberration oi the 
rossed lens unity, the following table, calculated by Sir John 
Iorschel, shows tho aberration of'somo other forms of lens ; 


Crossed lens . 

. r 

Double convex 1 lrndii . 

„ concave J 1 

. 1*607 

Plano-convex 1 

. 1*081 

„ concave j 

' .'- ; 

Convex side turned to parallel rays. 


Plano-convex 1 


„ concave/ 1 


Plano sido . turned to parallel rays. 




If two plano-convex lenses ore placed with tlieir convex Hide* in 
contact, and the focal length of the first be to that of the second m 
1:2*8, the aberration will be only one fourth that of the riuglt? 
crossed lens. 

Aberration may bo entirely destroyed by placing a monirnmn nnd 
convex lens with their centres in contact, according to the following 
table, — the con vox lens bciug turned to parallel rays. 


Focal length of convex lens ♦ « . —10*000 

Radius of first surface . . . . — 5*888 

„ second surface . * +35*000 

Focal length of meniscus . — 5*407 

Radius of first surface . . . — 2* 05 -I* 

,, second surface * . . — 8*128 

Focal length of compound lens . . — 8*474 


In correcting for spherical aberration the same kind of glnns limy 
be used for both lenses, but when chromatic aberration is ciuml \ty 
combining lenses in contact, they must be made of d{/)vmd kilnU 
of glass. The principle on which lenses arc achromatized in 
plained in the article “Prism.” It is only necessary to remark in 
this place that the formula by which the central pencil roiViietM 
through a compound lens is rendered achromatic, docs not nlta* 
include the case of oblique and excentrical pencils, otherwise tlmn m 
an miproximation to the desired result. 

Having thus briefly introduced the subject of lenses, wo will lim- 
ited to xUscuss^^^ minutely the construotion of those with wliirfc 
the photographer is principally concerned. They are the nohm- 
matized meniscus of I)v. Wollaston, intended principally for view*, 
and the portrait and. view combinations of Professor Pol/.vnl, tfo? 
latter of wluch, has been called by ( M. Yoigthnder the f< Orthosiupk 
lens.” 

i 

1. The Achhomatfzed Meniscus, on Common View TjKKd. 

This lens is composed of two, which are cemented together with 
Canada balsam. The first is of flint glass, and double c*ouc»Vffi 
the second of crown glass and double convex* The concavity of I \m 
front surface of the flint lens is very slight j : this surface may eve?# 
bo quite plane. The radius of the inner surface is the same fm 
both lenses, as they are cemented together. When this lens is um I 
a stop is placed at a suitable distance in front of it* 

Put a lens of the meniscus form may be achromatized in two difTmtil 
ways, Wien the flint glass receives the incident rays tlie construe 



tion is tlmt described above ; but the crown glnss may be placed 
so ns to receive the incident rays. In this case the crown lens is a 
meniscus, and the flint lens concavo-convex. The two forms are 
exhibited in the following figs.:— tlio letters 0,1? denoting crown and 
flint. 



When the focal length of the achromatized lens, the radius of the 
front surface, mul the materials used avo the same* the focal length 
of the crown lenses are the same in both cases* and also the focal lengths 
of the flint lenses ; the radius of the posterior surface is also the same 
in both cases. The first form has been in use for n number of years, 
but the second has been lately introduced and is said to give less 

spherical aberration. , , . fl , 

The object of tliis view lens is to give a good imago on a flat sui- 
face, pretty equally illuminated, and well defined, when an angular 
field of view of from 35° to 40° is included ; the intensity of light 
iu tlio imago being a matter of secondary importance, and the 
spherical aberration being sufficiently reduced by the use of a small 
Clin. In other words, the object of this lens is to give a* 
uniformly good picture, including a wide angular field, without 
particular reference being made to the amount of light admitted, or 
the time of exposure of the photograph. n A % 

Tho principle of this form of lens will lie best iimlei stood by 
• discussing, m the first place, tho case of a single plano-convex lens, 

Let All* bo a plano-convex lens presented to objects * Uc |V J 
distance tlmt pencils from them may bo .°'?| , n K ) CV “ Xla dis- 
supposo an oblique cylinder of rays MAN.B fvoi incident 

taut objects not situated upon tlio axis o the Ions, to 
upon tlio plane side of it. .Every ray of tins largo S 
then sulfors the same amount of refraction on M g|ic knynd 
tlio pencil within tlio glass is a cylinder Iminng its iays pam el ^ 
mA or »B. Wo have, now done with tlio. piano suilnoo, and tlio 



case is simply that of a. cylindrical pencil within a sphere about to 
emerge, It remains to. be seen what becomes of it. 


A 

m 
Mi 
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One of its vnysDE, if produced backwards, passes through the 
centre 0 of the spherical surface. This ray does not suffer deviation 
at emergence, but proceeds in the same straight line, HE, produced 
to E. Hays emerging at an equal distance from E cut the lino 1)1? 
in tlie same point and have equal aberration, and the caustic surface 
is symmetrical with respect to EE, which is therefore its axis; and 
®? is equal to the principal focal length of the Ions for a direct 
petioik ’ : ; • 

It appears therefore tli at El? is a constant quantity, nob dependent 
* on the obliquity of tho pencil ; CE is also a constant quantity, being 
the radius of the spherical surface AB ; therefore Cl? is a constant 
quantity. 

Hence it follows that when a plano-convex Ions is directed to ex- 
tremely distant objects, tho image lies upon a spherical surface which 
has- tho same centre as the posterior surface of the lens. 

This will perhaps be understood better by reference to tho follow- 
ing figure; — 

AB is the lens; 0, the centre of the sphere AB ; P, Q, It, fixed 
stars emitting cylindrical pencils of light; the axis of tho 
lens ; nnd^, q y r> the images of the stars, which fio on tho spherical 
surface shown by the dotted line, and the centre pf which is 0. 

Tjie stop is placed, as shown in the figure, for the purpose of 
cutting oft the outside rays^ of the .pencils, ancl thereby reducing llic 
amount of spherical aberration in each pencil. It will easily bo seen 
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hat the position of the stop for any particular pencil depends upon 
ts obliquity ; and that the greater the obliquity tho nearer the stop 
mist be placed to the lens, In practice, the stop should he placed 
jo as best to suit the mod oblique pencils j but the inaccuracy thus 
ntroduced with respect to the less oblicpic pencils is hardly appre- 
ciable, 



It will bo seen by the ‘foregoing figure that the amount of light in 
tho image depends not only on Lite size of the stop, but also on the 
obliquity of tho pencil, being greatest in the case of the direct pencil, 
and diminishing as the obliquity increases, For this reason there 
is not in the common view ions absolute equality of illumination, 
the centra of tho flcld having tho most light and tho edges the 

least. p , * 

From the case of the single plano-convex lens, tho transition is 
’ easy to that of tho same lens achromatized, and thence to the achro- 
matic meniscus. In these two latter cases it may be considered as 
very approximately true that tho Held fov distant objects is a sphere 
concentric with tho posterior convex surface of tho lens, • ; • 

Tf the stop be placed immediately in contact with the lens the 
radius of tho Hold is shortened and tho contro of the posterior surface 
itsolf, and not of tho sphere of which it. is a portion, becomes the 
centre of the field. This is explained in the article on the “Optical 
centre q. v* There would, however, be no distortion ii\ this- case, 
while there is considerable distortion when fe stop is put at ^ distance 
from Tho lens, in order to got a flatter field. See “ Distortion. 

& 
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The general fom and principle of the common view lens haying 
now been described, it remains to give the exact formula for its con- 
strue lion. 

The data are s— 1st, the focal length of the lens ; 3ml, the indices 
of refraction for the crown and Hint glasses ^ 3rd, the dispersive powers 
of the glasses ; and 4th, the radius of the front surface. Lot these 
quantities be expressed by the Mowing symbols ; — 

E= focal length of compound lens. 

refractive index of flint glass. 

'/i»= „ „ crown glass. 

I) = ratio of dispersive po wer of front glass to back glass. 
11= radius of anterior surface of lens. 

The unknown' quantities are: — 

radius of inner surface of lens. 
t= „ posterior surface of back lens. 

A = focal length of front lens. 

/ 3 =s „ back lens. 

Then, the equations which connect these quantities are* — * 


-+-« , .(1) — = ~D .,.(») 

A A ® A 

-=(rt“l) -(3) • • 0) 

A \ 8 / A \ 8 i / 

By which four equations, the four unknown quantities may bo de- 
termined. 

It is immaterial in the* above formula whether the flint or crown 
lens bo placed in front, so ns to receive the incident rays. . If tho 
Hint lens bo placed in front, the formula gives the common view lens 
which 1ms beou in use for a number of years. If tho crown lens bo 
placed in front, tho formula gives the lens shown by tho second of 
the figures at page 355, 

Wo have said that the radius of the front lens is arbitrary, but it 
depends upon tho size of the lens and tho work it is intended to do. 
As the lens increases in size the focal length remaining the same, tho 
stop is placed further in front of it, the field becomes flatter, and there 
is more distortion; at the same time tho front surface must bocomo 
flatter, When these conditions arc reversed, i e, ns the Ions becomes 
appkallqv, tho stop is placed, ncarcr tp ifc, tho field becomes more concavo, 
there is less distortion, and the front surface should thon become more 



concave. Some little latitude is therefore allowable in the radius of 
the front surface, and it may bo considered as arbitrary , within certain 
limits ; the mean being about 8 feet radius for a three-inch lens. 

The second equation must bo fulfilled in order that the lens may 
be nohromatic. No attempt is made to cure spherical aberration 
except by the stop. The central pencil from Q, would have a finer 
focus, q, if tho small central portion of the lens through which it 
passes could be turned with its convex side to the incident rays. See 
what has been said before respecting the aberration of a plano-convex 
lens. The remark is equally applicable to tho compound lens which 
is nearly plano-convex. Tho large lens of an opera glass, which is 
compound and convexo-plnne, is placed with the convex side to the 
objects j and for tho same reason tho front lens of tho portrait com- 
bination, which is nothing but n view lens reversed, lias its convex 
sido to tho objects. ■ ,. 

It now only remains to discuss the best mode of mounting the 
view lens j winch is shewn in the following figures— 



Tho lens is placed in tiro tubo with its concave sido to the stop. 
A ring is then laid against the convex side, and it is screwed tightly 
in its place. Tho tubo works in a jacket, which is screwed into a 
fiango in tho front of tho camera j tho open end of it is closed by 
a cap s and for bettor security to tho lens a cap is also screwed on 
at tho other end, when tho instrument is packed for travelling. 
Within the tubo, a little in front of tho Ions, is a fixed diaphragm j 
and in front of that a moveable tube which carries ; the front dia- 
phragm, which can bo so adjusted as to revolve within a projecting 

s 2 
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box, in order that its full aperture maybe presented perpendicularly 
to the darkest part of the picture, and its edge, so to speak, towards 
the sky, or lightest objects ; and nt the same time any one of a set 
of stops of different sizes may bo introduced as circumstances require, 
This contrivance is sufficiently explained by the figure. As the tube 
can be turned in the jacket, the plane of the atop, when placed 
obliquely to the axis of the lens, can be brought into any required 
position, The front part of the revolving disc which carries the 
stop, has n groove at the bottom and on both sides, and the stop, 
which is an oblong disc with around hole in the middle, is slid into 
this groove like the lid of n box. 

It will bo seen that an annulus of the circumference of the lens is 
sacrificed, the lens must therefore be made so much larger as to allow 
for this. The object of this sacrifice of glass is to prevent the re- 
flection of light from the broad edge of the lens, In the common 
mode of mounting tho view lens this edge forms a broad luminous 
ring, which is seen on looking into the camera at tho open end, and 
of course the light which enters the eye from this ring would fall 
upon a sensitive plate if put in the same position. 

The diaphragms within the lens-tube entirely prevent tho refleo- 
tion of light from the inside of the tube. A. strip of black cotton 
velvet should bo wound round the edge of the Ions beforo putting it 
into its cell ; and both the inside of the tube and diaphragms should 
be blackened with a mixture of lamp black and spirit varnish. There 
are times when it is convenient to bo able to push the diaphragm 
nearer to tho lens, and no mounting is complete which does not ad- 
mit of this being done when necessary. 

When a very small stop is used the diameter of the circular space 
covered by the lens with good detail is nearly equal to its local 
length. ***' : ''* : ***'* 

distant objects have a shorter focus than near ones. If/ be the 
principal focal length of the lens, u the distance of an object from 
it, and v the focal length of the lens for tho distance «, then v is 
determined by the following equation : — 

1 1 1 

V f n 

Since the held for objects equidistant from Hie Ions is concave and 
not flat, it follows that the objects nt the sides of the picture should, 
impossible, bo nearer to the lens than those in the middle. Whor 
this cannot be managed recourse must be had to a small stop, which 
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by cutting off the outer rays of pencils, renders them very long and 
attenuated in the neighbourhood of their focus, and then the picture 
may be placed a good deal out of true focus in places without ap- 
preciable loss of detail. By means of the small stop, objects at un- 
suitable and greatly varying distances from the lens, can therefore 
he brought into tolerably good focus upon a Hat focussing screen. 

2. M. Petzyat/s Pout it ait Combination. 

The object of this instrument is to obtain an image well defined 
in its principal parts, when a large volume of light is admitted. In 
taking a portrait it is evident that the time of exposure should 
be reduced as much ns possible, because after remaining in a con- 
strained position for a long time the features of the sitter betray 
tin expression of the discomfort felt. A lens of large aperture must 
therefore ho employed in portraiture, so long as photographic pro- 
cesses remain m their* present state of insensitiveness. As soon 
however as the chemist shall discover the means of rendering these 
processes move sensitive, the optician will he released in a corres- 
ponding degree from tho necessity of constructing lenses of large 
aperture, and the defects to which such lenses are liable, ami which 
admit of no remedy, will be avoided by using smaller apertures. 
The nature of the defects of largo lenses have, however, been mis- 
understood and exaggerated by persons ignorant of mathematics. 

Tho portrait combination of Professor Pctzvnl is that which has 
been generally adopted by opticians, and the arrangement of tho 
lenses is exhibited in tho following figure, 



The front Ions A B is a compound Ions, exactly like tho common 
view-lens, but placed with its convex aide to tho objects, It is 
achromatic, but not entirely nplanatic j this defect beihg remedied 
by the posterior Ions. . i r ' ,, 

The posterior lens is composed of two lenses separated, py a small 
space j that next the front lens ia of Hint glass, convoxo-conoavo, 
and divergent i being thinner in the middle than mt . the ed^es ; the 
other is biconvex, and of ovown glass, being placed most 

convex side next to the concavity of the flint, as shown ui tho ngure., 



The posterior compound lens Is achromatic, and the object of 
separating the lenses and giving them curves so different from that 
of the front lens is to cure spherical aberration in the entire com- 
bination, 

Both lenses are therefore convergent, and the effect of the posterior 
lens. is to shorten the focus of the front Ions. It may be well to 
observe in this place that when a convergent lens is rendered 
achromatic by combining two lenses of different kinds of glass, the 
concave lens must be of flint, and the convex lens of crown glass. 
On the other hand, when a divergent lens is achromatized, the con- 
cave lens must be of crown, and the convex lens of flint glass. 

The dimensions of this form of lens, given by measurement of 
one which we constantly use and which is now before us, aro as 
follow ; 

Aperture of front lens , , , . ♦ 4 inches 

Focal length of ditto . < * . 30 „ 

Aperture of back lens . . . , . 4 „ 

Focal length of ditto 24 „ 

Distance between lenses ♦ . , , 0 „ 

Focal length of combination measured 

from back Ions „ 

Focal length of combination, reversed 12 „ 

The curves depend entirely on the refractive and dispersive 
powers of the glass used, and as these vary with every “ pot of 
metal,” it might only' mislead the reader were we to state the exact 
curves of the lenses of the instrument before us. 

To return to the figure. 

Let PQU be an object placed before the lens, P being a bright 
point upon its rixis, A direct pencil from P covers the entire sur- 
face, AB, of the front lens, and is refracted by it towards a point/. 
This converging pencil A/B is incident upon the portion hk of 
the posterior lens, and is by it refracted to a point jp, at which the 
image of P is formed. It will be observed that hpk 4s a cone of 
light having a very large vertical angle hplc ; both spherical and 
chromatic aberration must therefore be accurately corrected in suoli 
a pencil, and the focussing screen placed accurately nt jp, or the 
inaistinotness of the imago would be considerable. The optician 
has thoreforo greater difficulties to encounter iiv the construction of 
the portrait Ions than in that for views, 

Wo have next to consider the case of an oblique pencil, 
s The central pencil does not cover the whole of the back lens, 
(wluoh is the same size as the front Ions,) but merely the central 


portion, h k. T!ie angle DAA is about equal to 3 . If therefore 
nu oblique pencil, ns QAB, makes nn angle QCP of about 8 
rvitli the axis of the lens, tlic upper ray of the refracted pencil will 
run along the tube A D, and the whole pcucil wilt come to a focus 
nt < 7 . The image therefore between p and q will be equally illumi- 
nated. But if a more oblique pencil, ns that from It, be incident on 
the lciis, only n portion of the refracted pencil can pnss through .the 
back Ions, the remainder of it being out off by tho upper part of the 
tube, which rellects it in the manner shown in Tig. 8, page 59, 
This is one of tho great defects of the portrait lens, and the mode 
of mountin'* it. Sometimes the back lens is made a little larger 
than tho front lens, and then the equality of illumination extends 
over a greater space, but tlic outer portion of a large back lens does 
not perfectly euro spherical and chromatic aberration, and trom this 
cause indistinctness is introduced. The fact is, the portrait lens 
with Ml aperture has many serious defects, and the sooner pho- 
tographers arc enabled to give up using it the better. It should 

never be used from ohoiee, but only from necessity. . 

Tho field of a portrait lens is not nearly so lint as that oi a view 
lens of equivalent focus; and the unglo of view properly included 
by a portrait lens is much narrower. 

When tho light is sufficiently good, a stop may be used with a 
portrait lens ; and the question has arisen as to which is the proper 
place for it— in front of tlic front lens, or between the lenses. 11ns 
question wo will discuss witli tho help of the following iiguic : - 



Tho lenses aro represented by the lines AB, BE, ns before, M 
is tho origin of an oblique penoil, the axis of which, 110, mnkes tho 
sivino unglo with tho axis of. too lens, ns if it were the extreme 
oblique pencil of a view lens, i. c., Pit is about oqunl o one-tliiul 
of PO, Now CA is equal to one-tluvd of AD, nud tlie luiO; 
suffors little or no refraction on passing through the front Ions, 
therefore tho axis of the refracted penoil botween the lenses passes 
very nearly through 1), as shown in the figure, ' v. ; 

flow we may suppose that a wholo .ponoiljijlABj comes accu- 
rately to a foous at r, for if it does not. tlifllcisns worthless, inns- 
i .... fi. t. A on in the obliciuOt as well 


as central pencils, when the focus is merely examined by unassisted 
vision. We may assume therefore that every ray of the pencil 
BAB which really passes through the bnck lens, passes also through 
r. This being understood, it follows that by placing a, stop midway 
between the lenses, at m t a small eccentrical portion, 11 », of the 
large pencil 11 A B is incident at n> passes through tho stop at m, 
the back lens at o, and then comes to a focus at r ; while if a small 
stop is placed at c, the central portion of the large pencil 11 AB 
passes through it j then through the back lens at I), and thence, as 
before, to ?\ 

When, therefore, a very mall stop is used, it scarcely matters 
whether it be placed at c or m ; but if a larger stop bo used, it would 
obviously be better placed at m> because if placed at e, a portion of 
tho rays of the refracted pencil would be cut off by the tube, and 
there would not be equality of illumination in tho image. It must 
be remembered, however, that the focus at r is not absolutely per- 
fect, and that, tJworelbally t the rays incident at 0 go to r with less 
spherical aberration than those incident at 

But a portrait lens is not intended to bo used with a small stop. 
When a small quantity of light will do the work required, it is far 
better to use the orthoscopic lens. Nevertheless, stereoscopic 
pictures are sometimes required to be taken instantaneously, and 
sometimes with tho ordinary exposure for views ; in this case a pair 
of small portrait lenses, furnished with stops, will answer both pur- 
poses, inasmuch as stereoscopic pictures need not include so wide a 
Hold as ordinary views. 

The best arrangement for taking instantaneous pictures, including 
n tolerably wide held, with a lens of large aperture, iB as follows : — 

Inverse the: portrait Ions, that is, turn it with tho posterior lens 
to the objects ; and. let the other Ions, which is a view lens, bo mado 
larger than usual. Then place a stop immediately in contact with tho 
lens that is presented to tho objects, Tho arrangement will then be 
as represented in; the figures at pag08 60 , 61 , and 07 ; and this will 
give a much flatter field than the portrait lens used in tho ordinary 
way, and the picture will be more miforwty covered with good 
definition, and more equally illuminated, although possibly it may 
not be quite so good as before in the centre. The focal length of 
tho combination is a trifle shorter when used in this way. 

A portrait lens, therefore, is only intended to be used for sub- 
jects which must be taken quickly* or instantaneously. It does not 
give so flat a field as a view-lens; nor does it give equality of illumi- 
nation ; nor con objects at different distances; b.o all brought into 
good foous; nor does it include a wide angular field ; nor does it 
give images free from distortion. In short, everything is sacrificed 



the centre of the picture, nnd the lens should only be used when 
i other will answer the purpose. As for using a stopped portrait* 
ii 8) instead of a view-lens, for ordinary out-of-door pictures, the 
inciplo is incorrect for the reasons which have been stated, and 
e plan only answers when a narrow field of view is included. 

The next lens to be described is the best of the three, nnd every 
lofcographor should possess one. It luis been called the “ Ortho- 
iopio lens,” or “Compound View-lens," and the following is a 
jscription of it, given by us in the “Photographic Notes,” No. 
B, April 15, 1858, shortly after its introduction into this country. 

8. Tjib Oiitjioscopio Lens. — The term. “ ortlioscopic ” is 
crivcd from the Greek words opdog right, and <w.wew I see. The 
leaning is that the lens gives images more free from distortion than 
tlior lenses. . 

The ortlioscopic lens is an arrangement consisting of two achromatic 
ompound lenses separated by an interval, as shown in the figure. 
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The front lens is the larger, and is the snino as the front lens of 
he present combination for portraits ; that is to say it is composed 
if a double convex lens of crown glass, cemented with Canada balsam 

0 a concave lens of flint, the entire lens having negative focal length 

-that is, cansing parallel rays to converge to a foous on the opposite 
ide of the lens to the origin of light. • 

T'lio posterior lens is an achromatic compound lens formed of two, 
lot cemented together but merely touching at the edges, nnd having 

1 space between them in the middle, ns shewn in the figure. The 
nner lens is of crown glass, and double concave, the flatter side 
joing next to tlio front lens. The outer lens is a memsous of flint 
rlnss, having its convex side outwards nnd next to the picture. The 
ticepost concavity of the crown ions is therefore opposite to theconoov- 
ity of the meniscus. As these lenses are not cemented together but 
have a cavity between them, their inner suvfnoes inny spmetimes 
require wroingj they are therefore merely deposited jp the cell which 
receives them, and are fixed in tlieir plnce iby a cpphtercell which is 
screwed until it touches a .brass ring laid in contact with the outer 
lens. When a stop is used it is placed between the ring nnd the 
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coimtcrcell, as shewn in the figure. The diameter of the posterior 
lens is about two-thirds that of the front lens, and the distance be- 
tween them is about half the diameter of the front lens. 

The posterior* compound lens has positive focal length, and would 
cause parallel mys to diverge from a point on the same side of the 
lens as the origin of light. The front lens therefore tends to bring 
parallel rays to a foctisi* tlm back lens to scatter them wider apart. 
In popular language the front lens is convex and magnifies, the back 
lens is concave and diminishes, 

, W Q would take this opportunity of observing that in optics the 
signs plus and minus are introduced into formulas from their property 
of being able to represent hot merely the operations of addition and 
subtraction, but also contrariety of position or direction. By calling 
lines measured on one sklo of a lens positive, and on the oilier side 
negative, and affixing the signs plus or minus to the magnitude of a 
line, according to its position, it is possible to make one fornula in- 
clude a great variety of different cases. The convention adopted in 
optics ia, to call lines measured from the lens towards the origin of 
light positive,^ and in the opposite direction negative. In other branches 
of mathematics it is found very convenient to adopt similar conven- 
tions in wliioli the signs plus and minus indicate opposite qualities^ 
as well as mere addition and subtraction. 

The exact particulars of the compound lenses arc as follow : — - 

Eroht lens^-Diameter 8 centimetres 

. '■ Eooal length. . * , * , 40 do. (Negative) 

Back lens -^Diameter. V . ♦ •. , . 5 conti metres, 

Eociil leiigth. , „ , ; , 90 do. (Positive) 

Distance between the lenses 4 centimetres. 

Focal length of entire combination . ; .63 do. (Negative) 
Diameter of the field . ■ . ; . , ,• . 54, d 0> r 

[A centimetre is about two-fifths of an inch.] 

, These dimensions apply to the 8-inoh lens, but by dividing or mill- 
tiplying them all by any given quantity, the corresponding dimensions 
of any other size of lens may be obtained. . ■ 

The front lens is placed with its convex side to the view, and the 
back lens with its convex side to the picture.- 

Since tlie front lens of this new instrument is the samo in overy 
respoot as the front lens of the portrait combination, the latter may 
bo converted into the former by removing its posterior lens and sub- 
stituting for it the posterior lens of the orthoscopio combination, 
mounted, of comae, at its proper distance from the front lens. 
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In order to cut oil reflected light from the inside of the tube, a 
stop is placed midway between the front and back lens ; but not so 
ns to intercept any of the legitimate rays of light 

Such is the construction of the orthoscopic lens. It is essentially a 
View-Lens, and is not intended for portraiture. We have therefore 
to discuss its merits as a view-lens when compared with the ordinary 
• form, and in doing so must direct our attention more particularly to 
the following points : — 

1st, — Flatness of field, and the included angle of view, 

2nd, — Freedom from distortion. 

3rd, — Equality of illumination. 

4th, — Perfection of focus, and freedom from spherical aberration. 

5th, — Coincidence of the visual and actinic foci. 

Gill, — General convenience, freedom from diffused light, copying- 
powers when the focus is elongated, power of rendering aerial per- 
spective, and other good qualities,. 

We shall discuss these matters in the order in which they stand. 

1st, — Flatness of field, and the included angle of view. 

In determining the flatness of field of any lens, we have to compare 
the course of the most oblique with that of a direct pencil ; and the 
simplest plan is to suppose the pencils cylindrical, or that the lens is 
pointed at extremely distant objects j should it be found to answer 
well in this case it will be equally good for all ordinary purposes. 






Iii tho above figure the lenses are represented by straight lines 
strong and black, the front lens passing through A and the back lens 
through 0 ; AC q being their common axis. A stop is placed behind 
the back lens, find in contact with it. In order to fix the ideas, and 
render wlint wo have to say more intelligible, we shall suppose the 
lens to be a No. 1, having a combined focus of rather moro than 11 
inohos, and covering a picture 10 x 8, with a half-inch atop. 

lx will be seen, from tho above figure, tlmt the oblique pencil passes 
^centncnlly through tho front lens and metrically through the back 
lens. It, then, q be the focus of the direct pencil from a distant 
point bj, map the foeus of an oblique pencil from a distant point R 
we lmvc to compare the length Op with 0 q, in order to discover tho 
flatness of field, and how far it deviates from a sphere* whose centre 
is U ; and wo would observe that unless it does deviate, and that 
pie tty considerably, from such a sphere, the lens would be next to 
worthless for the purpose intended. We have to show, then, that 
tho tocul length, Cp, of the oblique pencil, is greater than tho focal 
length, 0#, of the direct pencil, and to calculate the difference be* 
tween them. 


Let us consider first the case of tho direct pencil incident at A. 
AUei refraction through the front lens it converges towards tho 
the principal locus of tlmt lens; the distance Am being 8 inches (in 
round numbers). This converging pencil is then refracted by the 
posterior lens, the positive focal length of which is 1 8 inches (in round 
numbers), ^ The effect of this is to diminish the convorgency of tho 
rays and* bring them to a focus at q, which is further tlumw from 0, 

^eing inch, Gw is 7 inohos, and Oq is then 
iqimqm the following way : — 

Multiply 7 by 18, f»tul divide tlie product by their difference j — 
tlmt :s, tWdo 126 by 11, This gives C ? =ll * inches. 

Next, lot us consider the oblique pcnoil which proceeds from a 
distant point P, is inoidciit eccentrically on the front Ions at B, and 
passes centncally through the back lens at 0. 

JMA 41,0 centre of the front lens, draw n dotted lino AO, 
pninllel to BP, and with A ns centre, and Am as radius, strike on 
me of a circle nutting AO at 0. Then, AO equals 8 inches; and 
the oblique pencil at P will, after passing through the front lens, 
converge towards tho point 0 (as shown by tho dotted lines). 

seomid lens ^ l ° ““ pMl " of the mUer ' W1,ftt Iwippona at tho 

„ n ,f° lmvo ll f second lens an obliqno pcnoil, incident contrically, 
and converging towards 0. Join therefore 00, and produce it to ]/. 
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Also, with C ns centre and Cy ns radius, strike n circle cutting 0 p 
at «. C n is therefore equal to Op. 

Now, adopting the same formula ns in the former case in order to 
fmd 0;;, we must multiply CIO by 18 and divide the product by their 
difference. Wlmt then is the length of GO P 

■In the reply to this query will be seen the great ingenuity of M- 
PctzvuFs arrangement ; for it appears that CO is greater than 0«*. 

The proof of this is easy enough. Any two sides of a triangle 
are, togethov, greater than the third, therefore 00 and CA arc to- 
gether greater than AO, and therefore than A m. Take away the 
common part AG, and CO is proved to bo greater than Gm, 

The actual difference between GO and 0 m in the No. 1 lens, with 
tho extreme oblique pencil, is about the one tenth ,of an inch, If 
then we multiply 7 A by 18 and divide the product by their difference, 
we get C^ssll-flfir ins, The difference between Go and Gm t (np^ 
is therefore nearly one-third of an inch, . This is of course in favour 
of flatness of field, because it brings p nearer to tho plane through 

In the common view Ions, presented to extremely distant objects, 
tho lielcl is very approximately a sphere the centre 'of which is the 
centre of tho convex surface of the lens. On taking the exact dimen- 
sions of the orthosoopio lens, and working the problem out completely, 
wo find that, ns regards flatness of field, the common view lens lias a 
little' the advantage \ and this result of theory is also borne out by 
tho experiments we have made noth both forms of Ions differing but 
little iu their focal length. In what follows, however, we shall show 
that in other respects the orthoscopic lens has many and great advan- 
tages over the common view lens. 

So much for flatness of field. Next, with respect to tho angular 
extent of tho field of view. It might bo supposed that tho common 
view lens having the advantage mj/atness of field, it ought to ineludo 
a wider angular field ; but that is not tho case, because the distortion 
produced by tho common view lens is so great, mid becomes so un- 
bearable when a certain small angle of field is exceeded, that it is 
necessary from this cause to restrict that angle to about 86® In 
tho enso of tho orthoscopic Ions, the distortion is not only difTbrent^n 
character , but much loss in amount t and therefore, although the field 
is not absolutely so flat, still an angle as great as 47° may be included. 
This is a great merit of tho orthoscopic lens, and one whioli should 
recommend it particularly to tho notice of the landscape photographer ; 
because the bad effects of curvature of the image may bo remedied by 
using a small stop, but for distortion there is no such remedy. A 
small stop gives a finer point to the pencils, but does not nil'cct tho 
curvature of tho linos of tho picture, 



^ 0 . now come to tlie 2nd topic, viz : freedom from distortion, 
in the common view lens with, the stop in front, the oblique pencils 
do not pass straight through the margin of the lens, but are bent 
out ol their course, inwards, towards the centre of the picture. This 
pi ounces distortion, in a way in winch we will endeavour to explain; 
Suppose tlvo stop extremely small, and the lens removed \ a porspec- 
tivc view would then be formed on the focussing- screen, but larger 
than the picture produced by the lens, and quite free from distortion. 

up pose a plain irregular polygon to be the figure represented, the 
angles ot _ which on the focussing screen arc points A, B, C, B, 
^o., and i lot 0 bo the point where the axis of the camera outs it. 
T lflw iac ln ^ ta «0 A, OB, 0 C, 0 D, &c. Now introduce the Ions, 
n consequence of the deflection of the axes of the pencils which pass 
through the margin of it, towards the point 0, the imago of the poly- 
gon wdl be smaller than before, and its angular points a> h , 6*, cl &o (i 
will ho on the lines 0 A,0 K, 0 C, &c, nearer to 0. Now if the decre’ 
ments oA, *B, cG, See., were exactly proportional to the radial lines 
. .’ t u f * &0,) “ le sma11 polygon abod would be exactly 
similar to the large one ABCD— and there would bo no distortion : 
but no such law ls observed in tho production of these decrements 
as that of direct proportionality to the radial lino, and tlie greater 
the radial line may lie, a fortiori greater the decrement becomes, 
ilus produces distortion, and causes all straight linos which do not 
pass through the centre of the picture, to be bent inwards at their 
extremities. See “Distortion.” 

lot ns turn to the orthosoopie lens. Hero wo sco that the 
AXbs of the oblique pencils are bent outwards out of their course, and 
a ^er poture produced than if a small hole, without lenses, were 
5!,,' Instead of decrements we have now Micreinents of tho 
radial ;lWjSj?»nd the production of these inovements depends upon 
a different law Iroip that of tho decrements in tho former case, and 

u?iT' eS8 ^ St0 i t ! p ,v' ^Vhntlittle distortion there is, lias the effect 
of ran doling straight lines convex to the centre of the picture, by 
bending them extremities outwards, bntthis defect is so inconsiderable 
"L ° ^^^^ynppreciabk, and so far as it exists it has tho good 

M, ni vfr f ,1 rc “ 8m ^, t l ° ooln P ni ' ntlve size of tho aide objects, and 
therefore throwing the central objects npparently further back ; while 
tlie common yiew ens has the opposite effect to such an oS 

objects 1 tut s?dp at y f 'f, W ao ™' perspective, by diminishing tho 
objects at the sides of the picture, which are generally the nearest 

Sul, Equality of illumination. Through m imagine "a line mk 
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drawn at right angles to mG, and cutting Gp ink, Now let a 
straight lino passing always through this im aginary point k sweep 
round the circumference of the stop at 0 and mark out with its end 
a circle on the front lens, in the neighbourhood of B, which would 
be its centre, Similarly, let a line passing through m sweep round 
tho circumference of the stop and trace another circle on the front 
lens, tho centre of which would ho A, These two circles viz,, that 
nt A and that at B will be eepud to another, But if instead of tho point 
► k wc take the point 0, nearer to 0, tho circle at B will then become 
larger than before and consequently larger than that at A, Hence 
it follows that the area on the front lens covered by an oblique pencil 
is greater than that covered by tho direct pencil, On the other hand 
tho oblicpiity of the pencil occasions loss of light, as shown by the 
dotted lines across it, The gain from one cause does not entirely 
compensate for the loss from the other, and there is not perfect 
equality of illumination ; but in tho common view lens them is loss 
from obliquity of incidence without any set off to counterbalance it. 
The orthoscopio lens has therefore tho advantage as regards equality 
of illumination. 

4th, — Perfection of focus, and freedom from spherical aberration. 
In the common view lens no attempt is made to cure spherical aber- 
ration, or improve the focus, except by means of the stop. Every- 
thing is sacrificed to flatness of field, There would be much less 
spherical aberration in the central pencil if the lens could be turned 
with its convex side to the view. But in tho orthoscopio combina- 
tion spherical aberration may bo, and is, completely remedied, and 
the quality of the focus, both of tho direct and oblique pencils, greatly 
improved, 

5 tli, — Coincidence of the visual and actinic foci. With four glasses 
instead of two, more lines of the spectrum may ho united, and there- 
fore tho chemical focus improved, so that the orthoscopic lens has 
the advantage in that respect, 

6th, — *In lightness ana convenience, and freedom from diffused 
1 light, the orthoscopic lens has greatly the advantage over the othor. 
In copying, the common view lens cannot bo used when tho copy is 
to exceed oflo half the size of tho original ; but when tho focus of tho 
orthoscopio lens is lengthened by bringing the object near it, it gives 
a sharp and good imago up to full size. It is in fuot the hos t copying 
lens that has yet been produced. . . . * . 

We have now discussed minutely tho three forms of lens mostly 
used by photographers, It only remains to dpsopibo the mechanical 
means by which lenses are ground and polished, 


Tiif, Giunding and Polishing of Lenses. 

The piece of glass of wlricli a Jens is to be rondo is cut out of n 
pinto ot sufhoient thickness, mul this is brought roughly into shape 
by means ot pincers, ti grind-stone, and an old mould. A pair of 
gnages mid moulds are required for cncli surface of tho lens The 

^ n l 0f n S, i iaSG n“ rC T le V 8 , trikin S t,l ° required curve on a brass 
plate, mid cutting through the lino very accurately; one of the 
gnages is therefore convex, the other concnve. 

1n .?' w ° m °^ a ave then made of brass or iron, and turned in a 
lathe, to fittlio gunges. One of these moulds is therefore hollow, 

in C0 !i VCX ‘ . cnsiive accuracy they are then ground one 
agnmst the other, with some fine emery between them* 

Iho piece of glass to be ground is now attached to a holdfast bv 
a few drops of melted pitch. The holdfast is a round brass plate a 

lurfL Tt, ll 1 * u tkn ^ lens ‘ Tho mould is (1 'on applied to the 1 upper 
siulaee, together with some coarse emery and water, and the grinding 

' li “ c “ ] n ' p i8ll ? d % hand, by turning the mould continuously round 
upon the glass, giving a cross rub now and then, using gentle pres- 
sure, and taking care that the edge of tho mould never goes beyond 

SS ° w gl ? S - ™ ,on the bns assumed the shape of 
off ni! L touches it in every part, the coarse ornery is washed 
off and finci emery substituted for it. The grinding is then con- 

rrnro m^aVl 10 S i U i' rn<! ° ° f th ° lcil i ass " mos n nnifom clfind nppenr- 
lT n0ml , Durin 8 m l )rocoss the mould 
m l l s ° 18 ft ® ( l] ientl y ground against tho other, in order to 
I Parent any change of form that might occur in it. Having pro- 

SMS 3 l mn ™ « substituted for* tho 

no emery, ; and:after: (i : little more grinding the surface is ready for 

tofac6 0f tll ° lcns “ then treated J tho 

It now remains to polish tho surfaces. 

This is done withAtiovihls of pitch; and fine . oolcothnr is used 
instead of emery or pumice powder, (Coieothar is the red peroxide 
of won, called ‘ Em.ge,” or jeweller’s poUshiug powder JS f The 

Sited toSmauT equal parts o/ pitch anfl resin are 

heated) to tbf,wJ P Tf ™ to tlie mot(d ™nld (which is previously 
ll+u f • 1 d pt l 1 , 08 about a qunrtcr of an inch ; tlie cold mould 
is tfiio'S . 16 1 mel i e r P itoh > «"d when it has set the whole 

sssseSf Ppm •***. "**•■ i. «». 

As the polishing proceeds the pitch becomes hot with the friction, 



and sticks to the glass, so tlmt the labour of polishi™ incmn<™ 

mHnlnf 1 *1 eiK l °f 4 ,0 oporati ? n > whidl must not be interrupted 
1, flu slitfcl. A drop or two of Water is added to tho colcotlmr nfc 
first, but no fresh eolcothtti' or water are afterwards added. If tho 
pitch becomes too adhesive it must bo breathed upon 1 

iiiSStSE' * "**>' “ " » 

An account of tiro kind of glass used for photoarnphie lensen 
ticiakss;” 1 ?.^ WhWl U ^ SUbjGOt ’ k S‘von P in tlm article « Op- 

exldbh II <linw l i at ? i^ iy <loes it; rendor objects visible, 
p llfl “,f nt colow ' 3 > in’oduco ohemical changes in bodies, and 
so foithP Iheso are questions of the highest importance in soience 
and of especial interest to tho photographer, We shall endeavour 
jnefly to explain in the present article what light is, and why it 

Ho^gtwrniit!* 1 ^ ounou3 ^ enomona of which no photographer should 

. n ? : !? t 5 e u i w ,lav ® befi J} ndvfmcerl with respect to the physical 
^ i° » °“° tho “ Corpuscular,” the other the 
theory, On the former hypothesis it was supposed 
that a luminous body emits particles of light, just ns a fowling 

aJrK, , a r n % of r 11 s,iot * ^ S 

pniticles, nftci travelling through space with immense velooity, at 

S H TT Up ° n H 103 ’ 0n tlle ondulntory theory it issum 
luminous body communicates undulations to an claatic 
... iich. pervades spaco, that these undulations are transinittcd 
lutli prodigious velocity, and that they constitute light. 

l, na l S '? k of / he . cor P« 3 ™l»r theory in tho past tense because it 
J" 8 „“!> CI1 nb . tt " (lonod b y own of science ns incapahlo of explaining 
somo of the most important phenomena of light ; mid we speak of the 
mdidn ory theory in the present tense, because it is now generally 
adopted, and considered to rest on quite ns satisfactory evidence ns 
ft J M 7J l y™' 1 Gravitation. In the preface to Professor 

he "‘“ **** 

“The undulatory theory of optics is presented to the reader ns 
having tiie same claims to Ins attention ns the Tlioory cif Srnvita- 
«»*t it is certainly true, and that by mathematical 
opcinlions of general elegance it lends to raults 1 of groat interest. 
VVitliregard to the evidence for this theory j if- tlifi-giMlioity of a 
hypothesis which explains with accuracy a vast variety of phenomenn 
ot the most complicated kind, can bo considered a proof of its 
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correctness, I believe there is no physical theory so firmly established 
ns the. theory in question, This can be felt completely, perhaps, 
only by the person who has both observed the phenomena and made 
the calculations ; ns to my own pretensions to the former qualifica- 
tion, I shall merely state that I have repeated nearly every experi- 
ment alluded to in the following tract, This character of certainty, 

I conceive to belong only to what may be called the geometrical part 
of tlib theory \ the hypothesis, namely, that light consists of undula- 
tions depending on transversal vibrations, and that these travel with 
certain velocities in different media, according to the laws hero 
explained, The mechanical part of the theory, as tho suppositions 
relative to the constitution of the ether, tho computation of tho 
intensity of reflected and refracted rays, &c., though generally pro- 
bable, f conceive to bo far from certain.” 

Such me the opinions of the Astronomer Royal, expressed in the 
year 18 SI, with respect to tho certainty of the undulatory theory of 
light ; but sinco that time some points of difficulty in the hypothesis 
have been cleared up, and it now rests on a firmer basis than ever, 
In fact the Corpuscular Theory is now completely exploded, mid 
we alludo to it ns a matter of history, ns we might to any exploded 
system of Astronomy, Should tho reader, therefore, find in any 
popular treatise oil Optics tho Corpuscular Theory treated with any 
sort of gravity or respect, or in any way than as a delusion, he may 
infallibly conclude that the author is' but imperfectly acquainted 
with his subject, 

^ Light, then, is the undulation of an ether which pervades space, 
just as Sound is the undulation of the air j but both tho media and 
the species 'of' ' ^ndiilntioiV'''cu^\\differ^ in..tlio two cases, Air is a 
material ponderable substance, ^lumcniferoiis other, an imponderable 
substance, and therefore not strictly material according to tho defini- 
tion of matter Imponderable Agents”) \ still it mag be, and 
no doubt U material, although it 1ms not actually been proved to 
possess weight, Should space be filled with a material ether, how- 
ever subtle, it would act as a resisting medium to the motions of tho 
heavenly bodies, aud in the case of the comets which lmvo but little 
mass, and movo with enormous velocity, its effect ns a direct force 
continually opposing their motion would . 1m to cause them to 
describe smaller orbits in an appreciably shorter period of time, 
Now it is found that tho period^ of the comets of Bncke and Biela 
are actually diminished by a few hours in every revolution round 
tho Sun \ but this may happen in 1 consequence of their passing 
through nebulous matter which appears to surround the Sun for u 
■considerable distance, so that it does not afford absolute proof of 
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the materiality of the lmnenifovous other, although it increases the 
probability of its being subject to the common laws of grosser matter. 

The species of undulations are also different in the cases of Light , 
and Sound* In common light the vibrations of the molecules of 
ether take place in a line at right angle s to the direction of propaga- 
tion of the ray ; in sound the particles of air vibrate in the direction 
of propagation. The undulations of light may be compared to. those 
produced by throwing a stone into a smooth and deep pond of water ; 
those of sound to tlio waves produced in a tield of corn when the 
wind sweeps over it. In the former case, that of the water set in 
motion by the stone, each particle of water moves up and down in a 
vertical line ; in the case of the held of com, each ear of corn moves 
backwards and forwards in a horizontal direction, or something ap- 
proaching to it. The illustration is certainly far from being perfect, 
but it may assist the reader in forming a true conception of the dif- 
ference between light and sound. There is also a great difference 
between the velocity of propagation, and length of the wave in the 
cases of light and sound. Light travels in vacuo at the enormous 
rate of 102,000 miles in u second, and the average length of a wave 
of light is about the one fifty “thousandth part of an inch ; while 
sound only travels at the rate of about 1100 feet in a secondhand 
the length of a wave of sound capable of affecting the auditory 
nerves of man, lies between a few inches and several/^, — the short 
wave most frequently repeated giving the high note, the long wave 
loss frequently repeated, the low note. 

But before carrying these analogies any further, we will endeavour 
to explain more clearly the precise nature of an undulation of 
light. 

A luminous body is supposed to bo a material substance the 
particles of which are- in a state of intense agitation. These sot in 
motion the molecules of ether next to them, and this motion is com- 
municated from molecule to molecule, along a lino of molecules, 
with amazing velocity, and in the following maimer : 




Suppose AB to bo the direction of a ray of light, and bed atoms 
of ether j then, the atom b oscillates or vibrates up and down along 

' T 2 



d along the line ijn ; and so on* 

Tlie vclooity of the atom at b gradually decreases ns it moves 
towards <?, and on arriving at e altogether vanishes ; the molecule 
then, returns towards b, acquiring fresh velocity as it approaches b> 
attaining its maximum of velocity at b, then gradually losing it 
againas it approaches l 3 and losing it entirely at l ; after which it 
returns to e as before; and so on. Similarly with respect to every 
atom along the line AB ; and it must be dearly understood that no 
atom actually travels from A towards B, but merely continues to 
vibrate through an exceedingly small space in a line at right angles 
toAB. 

This being understood, we have to explain how an undulation is 
produced and propagated. It will be remembered that although 
light travels with anrning velocity, yet that velocity is measurable 
and finite, so that a moleoule of ether, A, at one part of the lino AB 
may bo vibrating, while another molecule, d i is at rest. Suppose 
then we consider the state of the vibrating atoms which constitute 
a ray of light, at a particular epoch of time. It is evident that one 
atom may be at e> while another is at j?, nnothev at o y another at g> 
another at /, mid so on. If then wc draw a curved lino through 
the instantaneous positions of tire atoms, epoqf y that curve will 
represent an undulation, or wave of light ; and the particles a mid/, 
q mid s, are said to be in the same “ phase* : > of undulation; the 
length of the wave being the distnnee ef } or qs. 

/ A Tay of ^ common light is composed pf undulations which are 
propaghtcct in the manner described in all possible planes passing 
through ABi A ! ray of “ piano polarized light” is one in which 
tho undulations are propagated in only one plane winch passes 
through AB. A ij*y of “ owmlaity polarized light” is one in which 
the curved outline ^pf the undulation, instead of lying on n plane, 
forms n spiral roi\fiU;AB like the thread of a corkscrew, and called 
a " helix. A ray of : “ clliptically polarized light” is one in which 
the spiral, instead of being coiled, so to speak, round a circular 
cylinder, as in the former case, is coiled round an ' elliptical cylinder. 
The subject of polarized light wiE be discussed presently, 

Tire effect produced by a ray of light is duo to the blow of tho 
last vibrating atom against the material substance upon which it is 
incident. As the undulations are propagated by the luminous body 
continuously, these blows follow one another m rapid succession, 
and a vast number of very small blows iluis administered produce 
an appreciable effect in a finite time. This effect is moreover con- 
siderably increased when a number of Vays are brought to ft focus, 
and act imon the same noint. 



Light, therefore; is motion; or shall wo say that light is the 
means by which a blow is transmitted from the luminous body to 
the body upon which light is incident, 
t Light travels in vacuo with uniform velocity ; but there are 
different kinds of light, that is, light which exhibits different colours, 
via. red, orange, yellow, green, blue, indigo, violet. These different 
colours are produced by the different lengths of the waves of light, 
as exhibited in the following table : 


Extreme red . 

lino A in Spectrum 
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•00075 millimetres 

*00074 

■0000879 

*0006559 

•0005888 „ 

•0005265 

■0004856 „ 

*0004296 „ 

■0008963 

‘00037 

■00036 „ ' 


Hence it appears that the waves of red light being the longest, 
the number of undulations in a given time are the fewest ; and the 
waves of violet light being the shortest, its undulations are the 
quickest, , 

When light passes from vacuum into a transparent medium, or 
from a rare medium into a denser, the velocity of tho waves is 
diminished, and vice-versL Tho index of refraction, in 

geometrical optics, expresses in physical optics tho ratio which the 
velocity of ft wave of light in vacuo bears to its velocity in the 
medium into which it passes. This quantity “ is greater for 
violet than rod light ; it would appear, therefore, that their velocities 
being equal at iuoidenco, tlic red ray travels faster through a refract- 
ing medium than the violet ray. There would consequently appear 
to bo a connection existing between the length of a wave and the 
velocity of its propagation. Tina circumstance is stated as a difficulty 
at page 285 ot. Professor Airy’s Tract on the Uiululntory Theory of 
Light. Tho difficulty lias, however, been since removed by Professor. 
Powoll, of Oxford, who has demonstrated that within a refracting 
medium there is actually a difference between the vplpditios of rod 
and violet light, the condition being that tho. intervals between the 
vibrating molecules of ether should boar a sensible ratio to the 
length of an undulation, which condition is fuliUlod within tho 


refracting medium, although apparently not in space, where the 
velocity of light of all colours is the same. 

All material "bodies are supposed to be more or less elastic, their 
particles not being in actual contact, and the interstices between 
them filled with lumeniferous ether. It is easy to conceive therefore 
that the chemical phenomena of light, and wc may add of heat, and 
probably electricity, are produced by motion among the particles of 
the ether within the interstices of bodies, which communicates 
motion to the material atoms of the body itself, and altera their 
mutual arrangement. On this supposition, there can be no such 
thing ns latent heat, latent light, or latent electricity, any more than 
there can be latent motion, which is a contradiction in terms. 
If wc suppose light, heat, actinism, and the various forms of elec- 
tricity, when developed in any body to be nothing moro than tlio 
motion of an ether pervading all space, and filling the interstices of 
every substance, tjut varying in the length, velocity, mid species of 
its undulations, wo may explain by one general hypothesis a vast 
variety of astonishing phenomena due to agents between which many 
strong analogies are found to exist. Heat, for instance, is proved 
to be tlie undulation of an elastic medium, and its rays can be 
reflected, refracted, polarized, and made to exhibit interference just 
in the some way as rays of light. In short, there is a high degree 
of probability that the actinic, calorific, and luminous properties of 
the sunbeam nvo due simply to the different lengths of the undu- 
lations which are transmitted — a long wave (comparatively speaking) 
like the rod exhibiting in a marked degree the effects due to heat 
& short ' wave like the violet those due to actinism) and a wave of 
niedium length* those due to light 

The laws of the reflexion and retraction of light can be easily 
explained on the undulotovy theory, but hot without having recourse 
to a mathematical ^ which is not sufficiently elementary 

for the present work. The reader is referred for this demonstration 
to Professor AiryVTract, pages 2-77 to 296, and also to HorscheVs 
41 * Treatise on Light.” 

We shall now consider some pf the phenomena of Polajiihed 
Light. 

We have said that a ray of common light is composed of undu- 
lations which take place in all possible planes passing through tho 
direction of the ray. Now the internal structure of certain sub- 
stances is such, that when a ray of common light 1b incident upon 
thorn, only the undulations which take place in a' certain plane or 
planes can bo propagated through the substance, 1 and the others are 
arfested; An instance of this occurs in the case of Iceland spar, 



the crystals of which arc rhombs, and arc said to be " doubly re- 
fracting,” 



Er is a ray of common light incident at r upon a crystal of 
Iceland Spar, On entering the crystal, the ray is divided into two, 
and .suffers wlmt is called “ double refraction. One part of it, ro 
is refracted nearly according to the usual law, and emerges in a. direc- 
tion oo*> parallel to -Hr, This is called the " ordinary” my. The other 
part of it, re, suiters refraction according to a new law, (which is 
somewhat complicated, and need not bo enunciated in this place,) 
and takes the direction re, after which it emerges in the direction 
<?<?', parallel to Hr, the direction of the incident ray. This is called 
the “ extraordinary” ray. It is evident that after emergence tho 
ordinary and extraordinary rays are parallel to one another, On 
examining their properties by methods which will be described 
presently, it is found that both tho rays oo f and ee ' are what is 
called “ polarized,” that is to. say, the undulations take placo in 
one plane only, the plane of the undulations of the ray oo f being 
perpendicular to that of the ray ee\ These planes arc called tho 
" planes of polarization,” and tho rays are called " polarized rays,” 
tho term being derived from the idea entertained by Nowtoi^jjpfc a 
ray of light has sides or polos. ", ' ; 

‘in the case of the Iceland spar, both the polarized rays are trans- 
mitted ; but in that of a thin plate of tourmaline, eutpaifall^tb tlm 
axis of the crystal, only one of the polarized rays is transmitted f 
and if this polarized ray bo received upon another pla<&Of;tb«nna- 
lino placed parallel to ‘the first as regards j|U;plftee,;;butterosswnya 
to the other in that plane, the ray will be altogofchbfc s tapped,. This 
e fleet may bo popularly explained in the folip^ijgSvdy : — 
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A vny of common light, consisting of undulations in all possible 
planes, is incident upon a plate of tourmaline, which is to all appear- 
ance u transparent substance, but its internal structure is such as to 
resemble the parallel bars of a grating, or wires of a cage. Tf then 
wo consider the undulations of the ray of common light as taking- 
place upon a number of cards, all passing lengthways through tho 
f irechon of the ray, it will be only one of these cards that can be 
pushed between the bars of tourmaline, and the other cards will be 
stopped. Again, if we receive this one card, which is tho polarized 
ray lrom the first tourmaline, upon a second plate of tourmaline, 
witli its bars placed crossways to the first, it will be completely 
stopped i but if the bars of the second tourmaline bo placed parallel 
to those of the first, it mil pass through readily enough. This 
explanation will perhaps conyey a sort of popular idea of what is 
meant by polarized light, A ray of common light may be con- 
rib and 09 10UIU ^ a lu * er > a ray of polarized light as flat, like a 

Light is polarized by reflexion as well as by refraction, and all 
reflecting surfaces have the properly of polarizing light more or less, 
according to the angle at which it is incident upon them, Sir David 
-Brewster discovered that when the tangent of the angle of incidence 
refractive index of the medium upon the surface of 
■xv uc n m.. 1 5°! C ^? 1 *, ^ 1G re flected ray i3 completely polarized, and 
t horefc.ro ltsundulntions take place in one plane only. 1 For instance, 
f f glass ,s a reflecting surface, nncf the refractive 
1- 54, whipji is the tangent of an angle 
b8l l t is incident upon the surface 
it m be completely polarized by 
nkfrfti rny mU PW through tourmaline 

E l J Pf will it bo reflected by another 
a particular position with respect to the 

?olw’izea %|| df the -'same '■colours as common light, and 

^togreBhiopictuSyS 

creased^ of *W woul(l «4«i» to be in, 

“ T a Photographic expornnents with polarized light lmvo not 
yeh however, received nrao|i attention. In the process of copying 

a ^ cr baring aultorccf ' 

•fi fcllfi.2m 9 H ?“ °v" p, b no 1,e fetori;.:tlio Whole of tho light 
ivn loll tails upon the sensitive p!?tp wopld to polarized if tiioro- 

means *i * pa WV angle with tlilineidcnt rays. 

-riy mpans of the laiv of the tangent, discovered' by Sir David 
— Spfractive index of opaque bodies may be 3 ascertained 
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by finding tlic angle of incidence nt which complete polarization by 
relloxion takes place. 0 

Although tho subject of polarized light is one of the greatest in- 
terest, yet the scope and object of this work do not permit us to say 
more about it. . The phenomena next to be described are those of 
Interference, 5 

Ho turning to the figure at page 275. 

If we suppose another undulation to bo propagated along tho line 
A 13, in such a way as to combine with tho first, the elevations and 
depressions of the first would be increased and the effect at the ex- 
tremity B would be doubled ; but if tho second undulation were 
such that its highest point came exactly over the greatest depression 
of the first, tho undulations would exactly counteract each other, 
and no eilect would bo produced nt B. 13 etween these two extremes 
tfievo would bo of course an infinite number of mean effects, accord- 
ing to the way in which tho waves were superposed. Jn the same 
way, by letting n stone fall into a pond of still water, undulations 
are produced j and if a second stone bo chopped in the same place, 
the ^ undulations occasioned by the first may be either increased or 
diminished, or even altogether destroyed, and smooth water pro- 
duced, according to the state of tho first undulations at tho instant 
of time when the second series were propagated. It would appear, 
therefore, that two rays of light falling upon tho same spot might 
cither produce increased or diminished brightness, or even absolute 
darkness ; and this is found experiment ally to bo the case. For, let 
two rays of homogeneous light, red light suppose, emitted from dif- 
ferent sources of light A, 13, be transmitted through two pin holes 
in a darkened box, and received upon, tho same spofy C, of a white 
screen, ^ If tho length of the beam AC be equal to that of tho beam 
13 C, or if the difference between AO and 13 C be any multiple of the 
length of a ray of red light, l <?,, any multiplo of '00002581118 of on 
inch, tho undulations will oxaotly combine at C, and tho intensity 
of tho red spot produced by either my singly will bo doubled, T}\\t 
if the difference between AC and 130 be any odd multiplo 
tho length of a wave of red light, so that the crest of tho undulation 
of one ray may he superposed on tho depression of tho unclulntfon of 
tho other rny, darkness will bo produced at C. Two , rays of light 
incident upon tho snmo spot may therefore produco. dnijfaess, arm in 
tho same way two rays of boat may produce qol4f|ii|;^w : a Tays of 
sound silence. This remarkable effect cannot poshly > bq ex- 
plained on tho corpuscular theory, for on tliq'tjjiqory of the emis- 
sion of particles, more particles ought to prqdu<$ ^o|p light instead 
of darkness. . . 1 . ‘ 
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The 'phenomena produced by the interference of waves of light 
nve among the most beautiful in optics* Nothing can exceed the 
splendour of the coloured images exhibited in many of tbc experi- 
ments which are illustrative of interference, but in this place we 
can only briefly allude to the fact that the colours produced hy thin 
films arc caused hy the interference of the rays reflected from the 
inner surface of the film, with those reflected from the outer surface, 
while the iridescence of mother of pearl, and the varied hues of 
iridescent ornaments, arc occasioned by fine lines existing in the sur- 
faces of these bodies, which cause the interference of waves of light* 
Newton’s rings, for instance, and the varied colours of soap-bubbles 
are produced by interference, 

We now pass on to the Diffraction or Inflexion of light* 

It is assumed in geometrical optics that light can only proceed in 
a straight line, and therefore that a body which intercepts it must 
necessarily cast a shadow of definite form, 1 sharp outline, and uniform 
intensity of blackness. This assumption may have its uses in geo- 
metrical optics, but in physical optics it is found to be not strictly 
correct, for it appears that a ray of light, or lino of undulations, is 
actually bent round the corner, so to speak, in passing close to the 
edge of an opacpie body ; so that when an opacpic body which inter- 
cepts the light proceeding through ft small orifice into a darkened 
chamber is sufficiently narrow, and, at a proper distance from the 
opening, the rays wluoh are bent round the opposite sides of it in- 
terfere and produce alternate bands of light and darkness across its 
shadow*; and in every case, whatever maybe the shape or sine of 
ith^ihtSrcepting body, it is found that interfering waves of light 
pvdduhe iiseriSs- of dark lines and coloured spaces round the edge of 
its shadow, i : To explain this phenomenon it is supposed that when 
light is admitted through a small hole into a darkened chamber, the 
central rays of the pencil pass. straight on and produce a light spot 
upon theppposite;WaUi'iWl|iil>G the undulations which immediately touch 
the sides of the opening htivc the property, like those of sound, of 
communicating^ obliquely to the etlior within the box, 

and thereby of produomg refracted rays which travel with diminished 
velocities, and, by interfering at the edge of the shadow, produce 
the dark lines and coloured spaces in question. 

It lms been thought by. some persons that tliC;; inflexion of light 
round the edges of dark objects which interceptrit might tend to 
produce indistinct positives, when these are taken in n copying 
cum era by light whibh is transmitted through a transparent negative* 
But this idea is erroneous. We have shown in itio article on fclio 
<f Condenser” that the light parts of a transparent. negative which 
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has either the sky, or a luminous 'background, or a light and con- 
denser, behind it may be considered na made up of a system of* 
bright points, each of which is the origin of a divergent pencil of 
light so that the bright point immediately adjacent to the edge of 
any dark part of the negative is the origin of a divergent pencil of 
light which is refracted by the lens to a focus. Now it is evident 
that any rays of light which may bo bent by inflexion round the 
edge of tho dark part of the negative would only add so many more 
mys to this divergent pencil, and that the lpns would refract them 
to tho same focus as the other rays of that pencil. They could not, 
therefore, produce indistinctness in the picture, It is important 
that this should bo clearly understood. The indistinctness pro/luccd 
by copying-lenses is occasioned by spherical aberration not being 
properly corrected in them. 

Wc must now draw to a close our remarks on tlxe interesting 
subject of tho physical nature of light with a few observations on 
the colour of natural objects, and tho theory of the decomposition of 
light by absorption. 

The colour of a natural object (when its surface is not iridescent 
and' tho colours produced by interference), is due to its absorbing 
all the rays of light which fall upon it, mid reflecting or radiating 
only those of its particular colour, Tho colour of a substance is 
therefore duo to some peculiarity of its structure, A black substance 
absorbs all the rays of light and reflects none, becoming at the same 
time heated, or, to speak more correctly, radiating heat rays, which 
seems to indicate that the absorbed light becomes heat, A white 
substance, oh the contrary, reflects all tho rays of light, and absorbs 
none, and does not become heated (comparatively speaking). This 
again bears out the idea of the conversion of absorbed light into 
heat. 

The render may enquire what, in general, becomes of absorbed 
light, or lost light. Wc cannot do better than quote the following 
reply of Sir John Horsohel to this question : 

“The question, ‘What becomes of light P* mergfes in the more 
general one, ‘ Wlmt becomes of motion P* and the answer oil dyna- 
mical principles is, that it continues for ever. No motion is/stribfcly 
speaking, annihilated; but it mny be divided, and the divided parts 
mndo to oppose, and in effect destroy one another; A body struck; 
however jjcrfcotly clastic, vibrates for a time, and then uproars to 
sink into its original repose, hut this apparent rost isf uotning else 
than a stale of subdivided and mutually destroying motion, in which 
every molecule continues to ho agitated 'by aii indefmite multitude 
of internally reflected waves, propagated through it in every possible 
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direction from every point in its surface on which they successively 
impinge. The superposition of such waves will, it is easily seen, at 
length .operate their mutual destruction, which will bo the more 
complete the more irregular the figure of the body, and the greater 
the number of internal reflections.” 

The theory of the decomposition of light by absorption, brought 
forward some years ago by Sir David Brewster and since advocated 
by numerous popular writers, has not boon adopted by men of 
science, but, on the contrary, condemned by Professors Airy, 
Helmholtz, and others. The idea that the seven colours of tho 
spectrum can bo decomposed by absorption into three, viz., red, 
blue, find yellow, has been shown to be an illogical inference from 
experiments imperfectly conducted. There must bo considered to 
exist as many different kinds of light ns there arc different lengths 
of waves within tho limits of the visible spectrum j and when tho 
undulating ether ceases to produce tho phenomena of light and 
colour, its undulations may be called heat, actinism, or as the enso 
inay_|)e, according to the effects they produce on grosser matter. 

With respect to the chemical action of light, this must be consi- 
dered as due, in all probability, to tho vibratory motions of tho other 
within tho interstices of a body establishing n mechanical disturbance 
amongst its particles, which either enables or compels them ill 
certain cases to form a new arrangement, or outer into new com- 
binations with each other. By adopting tho notion that there is no 
absolut^opntapt between atoms, and that all bodies are more or less 
imagine that the undulations of tho universal 
- force in promoting chemical combi mi - 

crystallization, and so on, Wo 
need not in this place again enumerate, any of tho principal pho- 
nomena of aetihism, these haying been discussed at some length in 
the pf Photography,” but it may bo well 

to define clearly what the term actinism means. Assuming, then, 
as highly probable, that the phenomena of heat, light, actinism, mul 
the various kinds $ qleotricity are produced by undulations of tho 
same universal etlteiy which differ only in the lengths of the waves 
and the velocities^ their propagation, wc should define actinism to 
include all such chemical changes as arc off'^oted by waves of other 
vavraig in length between that pf a ray $ ; y olio w light and of mi 
invisible ray of the greatest ascertained refrAiigibility, Acoordinflf 
to this definition, whatever the ohemicol olfcots of the red and vellow 
rays, may bo,. they would be attributable either tp hoat or light unci 
not to actinism, for both heat and light nro known to produce 
important chemical changes. But, after oil, a definition of this 
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kind is only of use until by some fortunate generalization of causes 
wo are enabled to substitute a better one for it. 

The question of u Latent Light” is discussed with that of 
“ Latent Heat v* 

Lignin ; C m II 83 0 88 . This substance may be considered os a 
compound of carbon and water. It is of groat importance in 
photography, first because pvroxylino is made from it, and secondly 
because paper is a nearly pure form of it. 

Lignin forms the solid framework of plants. It is obtained in a 
pure form by removing from saw dust, or any other kind of finely "* 
divided woody fibre, nil soluble matter, by steeping it in hot and 
cold water, boiling it in alcohol, water, solution of potass, weak 
hydrochloric acid, and lastly in distilled water, and then drying the 
residue at 212°. . Or in addition to the above treatment, it may be 
bleached by chlorine, and rinsed in acetic acid. The cleansed 'and 
bleached fibres of linen or cotton, are tolerably pure lignin. 

Pure lignin is white, tasteless, and insoluble in water, alcohol, 
ether, and the oils, or hydro-carbons. Its S. G. is 1 * 6 . When 
acted on by a cold concentrated solution of sulphuric acid, it is 
converted into dextrine and grape sugar 5 cold concentrated nitric 
acid converts it into xyloidin, having nearly the same properties ns 
that obtained from starch ; the continued action of .hot nitric acid 
on it produces oxalio acid ; hydrochloric acid blackens, but docs 
not dissolve it, and the acid becomes red or brown ; a hot and 
strong aqueous solution of potass produces oxalate and acetate of 
potass. ^ It is evident, therefore, that in the process of making 
pyroxylinc by acting on lignin with nitro -sulphuric acid, other com- 
pounds may bo formed which would in general he injurious in 
collodion. 

Lignin combines energetically with various salts and metallic oxides, 
and this property is very important in the arts of dyeing and calico - 
printing, m which colouring matters arc made to combine with textile 
fabrics ; and also in the preservation of timber from dry rot, arid 
of canvas from mildew, &c. This property lies also at the founda- 
tion of tho photographic processes on collodion and paper, for had 
lignin, in its natural Ibrni as paper, or in its altered form as : nyroxy- 
lino, no power of combining chemically with metallic oxides* tile 
photograph would merely lie upon the surface of the film, and could 
bo blown by a breath or removed by a touch from it. may how- 
ever be the presence of the organic matter that is necessarily asso- 
ciated with the material of photographs which cither Causes or assists 
them to fade, •> \l; £*> : 
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Wood may bo preserved from dry rot by Kynn’s patented process 
of steeping it in a solution of bichloride of mercury j or in one of 
sulphate of iron, sulphate of copper, or chloride of zinc. The latter 
salt is especially useful in protecting sail cloth from mildew. Alu- 
mina, combines energetically with calico and linen, and is much used 
as a mordant in dyeing. 

W oody fibre appears to be permanent in dry air, or completely 
under water, but not when exposed alternately to the action of air 
and damp j the ultimate effect of the gradual process of decay being 
, the removal of all the elements but a portion of the carbon from the 
'lignin. Hence it is that some forms of coal, as anthracite, arc nearly 
pure carbon. One of the products of the decomposition of lignin is 
" fh’e damp j” another,, carbonic acid. The beds of coal in different 
parts of the world are supposed to have been formed by the decom- 
position of tlio forests of monster ferns which at one time covered a 
large portion of the earth’s surface, in all latitudes, before it cooled 
down to its present temperature, and when its atmosphere was too 
much impregnated with carbonic acid to bo fit for the support of 
animal life. 

. i Lime -light. When a jet of mixed oxygen and hydrogen gases 
is ignited, tlio flame is scarcely visible, although intensely hot ; but 
by introducing solid matter into it, by causing it to piny upon a ball 
pf dime a most intense white light is produced, (See “ B'Imiio.”) 
jJus is QaUed the <f Drummond light.” It is highly actinic, but less 
spih ght produced by the charcoal points of n voltaic battery. 

The B rummond li ght is employed at public institutions for thooxhi- 
bition of dissolving views, apd microscopic specimens. Another form 

of r limte|ight, ■ invented by Messrs. Horne and Thornthwaite, of 
Newgate Street, consists in urging a jet of oxygen through the ilmno 
of a s p i rl L diina piffiticl bii^sing . it to play upon a ball of lime. Tlio 
light is very AVlute arldv intense, although not equal to that of the 
Drummond light. It is called the " Oxy calcium light (#. v.) and is 
very convenient for exhibiting the magic lantern to a small assemblage 
of spectators as well as in oertain photographic operations when 
conducted by artificial light. * : 

The incandescent lime is gradually dissipateclyor sublimed, and 
„ the lime bull must be renewed from time tatjiftL'v 

Line. The one-twelfth part of an inch,/: ' v' 1 - 

Linseed Qil,^ A drying oil* obtained by expressing the seeds of 
common flux, which yield from 20 to 25 per cent, of their weight. 
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[Is S, G-. is ‘9305 at 5£°. It may be cooled down to 40° without 
jolidifying. It is soluble in 40 parts of cold, and 5 parts of boiling 
ilcohol, and in 16 ports of ether. A small quantity of the alcoholic 
lolution is sometimes added to spirit varnishes to diminish their’ 
rrittlencss. 

The drying quality of linseed oil is increased by boiling it from 
ihvco to six hours, and then stirring into it from 7 to 8 hundredths 
>f its weight of litharge ; (q, v.) In this operation the lend is partially 
educed, and a little oleate and stearate of lead are formed, which the 
>ii holds in solution, 

A mixture of boiled linseed oil and mastic varnish forms a geln- 
inous substance much used by artists, and called "Mogilp.” 

Linseed oil is extensively used in paints and varnishes, and also in 
milter’s ink. 

Liquor Auhonlb. Aqueous solution of Ammonia \ q,v> 

Liquor Potassje. Aqueous solution of Potass-; q. v. 

Liquorice Sugar. See ft Glyqyirhizine ” 

Litharge j Massicot. Protoxide of lead, Pb. 0=112, The 
' galena/ 1 or native sulphide of lead, from which lead is commonly 
)b tamed, sometimes contains silver. "When this is the case a blast of 
lot air is passed over the fused mixed metals. This oxidizes the 
end, but has no effect upon the silver, The oxide of lead, or litharge, 
s therefore blown off, and collected in a suitable chamber. 

Litharge is a heavy yellow powder, slightly soluble in water, to 
which it gives an alkaline reaction. It melts at a red heat ijnd tends 
to crystallize on cooling, but on reaching 212° falls into a powder. 
When melted it combines energetically with siliceous matter, and 
would destroy an earthen crucible, 

Litharge is much used by painters as a dryer. See “ Linseed oil/ 1 
Dark red litharge is called " litharge of gold/ 1 the pale variety, 

litharge of silver/ 1 

Water which has been filtered through litharge increases the energy 
of the developer which is dissolved in it, but this should be used, im- 
mediately, for it will not keep. There is also danger of its producing 
fog upon the plate, '.•//. r\ ; ’; A ; 

Litmus; Tournesolj Laomus. A viplet coloured paste, sold 
in tho form of blocks or pyramids, It is made, like archil, by treat- 
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ing certain lichens which grow on rocks by the sea side, in the 
following manner 

They are cleaned and ground into a pulp with water ; then, nm- 
mdniacftl liquors from the gas works arc added, and tho mass frequent- 
ly stirred and exposed to the air as much as possible. In this way a 
peculiar colouring matter is produced, which when perfect is pressed 
out, and mixed with clmlk or plaster of peris so as to form a paste. 
Tins is the “ Archil,” of commerce, much used ns a purple dye. 
Another variety, made in the same way in Holland, from the lichens 
called Uoccella tariarea , and Lecanora tartan a, is called “ Lit" 
mus.” U has a violet-bluo colour, is easy to pulverize, and is partially 
soluble in water, and dilute alcohol, leaving a residuum composed of 
carbonate of lime, clay, silica, gypsum, and oxide of iron combined 
with the dye. 

The colour of litmus is reddened by acids, and afterwards restored 
by alkalies, Litmus is much used for making Test-papers \ cp v ♦ 

Logwood. Tlie hear two od of the Hmmioxylon Qampccliianuin , 
of the West Indies \ brought to Europe in logs about 3 feet in length. 
The infusion of this wood is of a dark red or purple colour, and is 
used in dyeing and staining. It gives purples and blues, and also 
blacks of various intensities by means of iron and alum bases, Its 
colouring matter is called “ Hemntin,” When chipped logwood is 
fbr some time exposed to the air it loses a portion of its dyeing pro- 

. P^qdpiph or logwood absorbs oxygen from the atmosphere, and 
wUV^M;;prlpi|it|i|e gelatine, a property which it did not at first 
possess. v : - : 

Lunar Caustic. Hit-rate of silvdr fused and moulded into sticks. 
Commorcitfl. caustic if sometimes adulterated with the nitrates 
of potass, zihcltead, arfd copper, rind should, not be used in photo- 
graphy. 

, Lutes. Used fov securing the junctions of vessels, and prevent- 
ing tlie escape of tlieiy contents when submitted to various chemical 
operations, as distillation, &c. The lutes used for ordinary purposoB 
are slips of bladder, linseed meal made into paste with gum water, 
albumen and quick lime, putty, and a fat- lute composed of pipe clay 
and drying oil. Windsor loam is used ns a lute to withstand a high 
temperature ; this is made by mixing clay and sand into a stiff paste 
with water. If intended to vitrify, borax or red-Iebd slibuld bo mixed 
with it. 


, Macho Lantern. An instrument for exhibiting magnified 
images of transparent pictures upon a screen. The arrangement 
of the different parts of the apparatus will be understood from the 
following figure. 



A is the source of light; which maybe either an avgand lamp 
with a reflector behind it, or better still, a lime-ball rendered incan- 
descent bypassing a jet of oxygen through the flame of a spirit 
lamp, and causing the flame to act up on” it, (See “Oxy calcium 
light.”) BC arc the tenses of the condenser, (See “Condenser,”) 
whioh collect all the rays of light which proceed from the lamp, 
within the angle EAB, and cause them to converge in such a way 
as to pass through the transparent picture ED. The front lens EB 
is plano-convex, the back lens 0 a “ Crossed lens;” ED is 

iho transparent picture, which must be placed in an inverted 
position. L is a combination of lenses having short negative focal 
length ; and de the screen on Which the magnified image of ED is 
received, and rendered visible. 

The distance of the slide ED from the lens at L is rather greater 
than the principal focal length of the combination, and then the 
screen, which is in the other conjugate focus of the lens, is at a 
much greater distance from it. A pencil diverging from E is 
brought to a focus at c, and a pencil from D at d ; and so on. The 
combination of lenses at L which the photographer will find by far 
the best is the common portrait combination ; and wlien this is 
used, tlie posterior lens of the combination should be placed next to 
the picture, and a stop should bo placed between the lenses, as 
occasion may require. The focus of the condenser should fall pretty 
nearly on the lens at L which ia nearest to the screen. 

In order to obtain a perfectly flat field upon the screen, the 
picture ED should ho painted, or photographed, upon a curved 
surface like a watch glass. (See "Mio ro -photography ”) 

Magic lantern slides are painted in transparent colours ground in 
Canada balsam. 
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Photographic slides for the magic lantern mny cither bo printed 
upon dry collodionized or albiunenized glass plates,, by superposition 
of the negative, or they may be printed by the wet oofiodion process, 
bv means of a Copying Camera ; q. u, In this onsc a little chloride 
ot magnesium added to the iodizing solution is an improvement, for 
jfc gives greater vigour and a hotter colour to the blacks. The glass 
should ho perfectly transparent in the light parts ; hut stereoscopic 
slides hacked with ground glass may be exhibited in the magic 
lantern, and produce a tolerably good effect, 

Sometimes the screen, or sheet, on which tlio image is thrown 
is wetted in order to lender it semi-transparent, and the spectators 
are then placed behind it, and consequently see nothing of the 
apparatus. 

Dissolving views are produced by means of two lanterns, the axes 
of whioh are directed towards the same part of the screen, and 
.each of which contains a slide. When a view is to bo changed, 
the cap which closes one lantern is gradually opened, while the 
other lantern is being shut oil This is done by turning a handle 
which puts in motion a piece of mechanism contrived for the purposo. 

Magixp. A gelatinous compound made by mixing boiled oil 
nndmnstic varnish, in about equal proportions, It is much used 
hy artists for thinning oil colours, and " glazing” on delicate tints 
>U . the fiuishing of the pic turo . 

: Magma, 'When a mixture of substances forms a thick pasty 
mass it is called a " magma,” 

^ Mg* £3 1 2. A metal, the bnso of magnesia. It 
resembles silver hi appearance, is hard and mnlleablo, and quickly 
convert^ into magnesiavby: tlie action of damp air. 

MAGWjgsiu^, Oxi^|i , op ; Magnesia,. Mg. 0 ra 20, A white, 
heavy, insipid powder, nearly in soluble in water, and having a very 
feeble alkaline reaction on vegetable colours. It absorbs enrbonio 
acid and water from the any but these may bo driven off again nt a 
red heat. Its salts have in general a bitter taste, and many of 
them, in particular the chloride of mngnesium, and nitrate of 
magnesia, arc deliquescent. The affinities- of magnesia for the ncids 
are in general about equal to those of ammonia. 

Manganese, Black Oxide op ; Mm O* . . This is a mineral 
which occurs native in Devonshire, Somersetshire,, and Aberdeen^ 
shire, Its chief, and perhaps only use to the photographer, is as a 



amn-eo of oxygen gns for tho oxycalcium light. When heated in a 
retovl to u full red Kent it gives oft' oxygen, ami becomes converted 
into u sesipnoxido, Mn.« d a j it should be well dried before being 
put into the retort, when added, in the proportion of about one 
part nf black oxide of manganese, to three parts of chlorate of potass, 
and moderately heated in a retort, over a common lire, oxygen is 
abundantly given off. The presence of the manganese greatly 
assisla the evolution of oxygen from the latter salt, without appearing 
itself to undergo decomposition. 

for Mancunatk ok Potass s K 0, Mn. a 0 7 , This salt is easily 
prepared Urns : — 

Equal purls of finely powdered black oxide of manganese and 
chlorate of potass are mixed with one part of caustic potass dissolved 
in u little water, then evaporated to dryness, and exposed to a tem- 
perature just short of ignition. * Tlm' mass is then treated with hot 
wider, the insolublo oxide separated by decantation, ancl the deep 
nuyplo liquid- concentrated by heat until crystals form upon its surface. 
It is then left to cool, The crystals arc a deep purple colour and 
not very soluble in water, 

This salt is a powerful oxidizer, and its solution becomes decom- 
posed and decolorized by contact with impurities existing in the 
ntmoSphero of towns. ( See “ Scpometor.”) It has also been used 
as a means of testing tho comparative stability of positive prints pro- 
duced by various processes, 

Maiunis Cement \ Mautnk Glue. Digest from 2 to 4 parts 
or itulia rubber, cut into small pieces, in 34 parts of benzole, mid 
promote solution by heat end agitation. The solution should have, 
tho consistence of thick orcam, Add to it (12 parts of powdered 
shollao, and molt the mixture over tho lire, stirring it well. Then 
pour it upon plates of metal, so that it may cool in sheets. 

To use it, licat it in an iron vessel to about 250°, and apply it 
with n brush to tho surfaces to bo joined. 

Marking Ink, First apply tho following mordant to the linen:— 

Carbonate of soda « « . , 2 ozs, 

Distilled water . * ' ♦ , . 1 pi fit. 

Then write upon it, when* dry, with the following-ink:— ■* 

Nitrate of silver . * , 1 draolim. 

Powdered gum arubie . , . 2 drachms, 

Sap green . . I scruple. 

Distilled water . « v . 1 bunco, , 
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Or, the following ink may be applied without ft mordant : — 
Nitrate of silver ... 1 ounce. 

Carbonate of soda * . . ounce. 

Tartaric acid , . . 2 drachms. 

Ammonia . . , . . 2 ounces, 

Archil -} ox. 

White sugar . . . . 6 drachms. 

Powdered gum arnbio . .10 drachms. 

Distilled water . ♦ . . . quantum sulT. 

Dissolve the nitrate of silver and carbonate of soda separately, then 
mix, wash the precipitate, put it into a mortar and add the tartaric acid 
until effervescence censes. Add the ammonia to dissolve the tartrate 
of silver, then mix in the other ingredients with the distilled water. 


Mastic. A species of resin nnjcli used in varnishes. It comes 
from the Levant, and occurs in small drops or tears of a pale yellow 
colour, which are the produce of the jPisiacia lentucm. It contains ' 
about 90 per cent, of a resin easily soluble in alcohol (mastieic 
acid), and a viscid and difficultly soluble resin, 


Matches, Congreve, or Lucifer. Make the following ingredients 
into a paste with water, and dip the matches into it : — - 

Gum arnbio 10 parts 

■* Vv • • Phosphorus, powdered , , ' . 9 „ 

Nitrate of potass . . . , 14 „ 

Black oxide of Manganese . . 18 „ 


:i|||suiilBSs. See Tables at the end. 


Melting Point op Metals. The following table is extracted 
front ^ Turp^s Elements of Chemistry”: — 

Ffthronhoifc. 
^ 39 ° 


Fusible below a red 
heat, or 98 Ou tlie 
heat of a common 
fire being about 
1200 °. 


^Mercury 

Potassium 

Sodium 

. 

Cadmium 
Bismuth . 
Lead 
Zinc 

Antimony 
Silver ' 
Copper . ' 
Gold 
Cast Iron 


136° 

190° 

442° 

4150° 

497° 

612° 

773° 

1873° 

1990° 

2016° 

2786° 
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Cobalt and nickel are rather less fusible than iron. 

Platinum and chromium are only fusible before the oxyhydrogen 
blow-pipe. The same may be said of most of the very senree 
metals. 

Mercury; Hg.=sl00. A white metal, fluid at ordinary tem- 
peratures, and solid at — 40 9 . It boils and becomes vapour at 660* , 
and emits vapour nt all temperatures above (t0 Q . The principal 
ore of this metal is the sulphide, or native cinnabar . 

Perfectly pure mercury may bo agitated in contact with air, 
oxygen, hydrogen, nitrogen, carbonic acid, and alcohol j but when 
impure it becomes coated with a grey powder, which is a mixture of 
the oxide of the foreign metal and finely divided mercury. On the 
other hand, when mercury is agitated with water, other, or oil of 
turpentine, it is reduced to grey powder, which is composed of 
minute globules of mercury blended with the foreign body. 

Mercury combines with several of the metals, and forms “ amal- 
gams.” 

Mercury, Oxide op. There arc two oxides of mercury, viz., 
the black, IIg, 9 0, and the red, Id g. 0, Both are salifiable. The 
black oxide is reduced by light into Hg. and Hg. 0,. The rod 
oxide becomes black when heated, but red again on cooling. It is 
superficially reduced by light, and becomes black. Those oxides 
form a great number of curious and important salts. 

Mercury Batie, The box in which daguerreotypes arc deve- 
loped by the fumes of mercury. It should be made of iron, in the 
form of an inverted pyramid, provided with a thermometer,^ and 
supported upon an iron stand. The plate should bo placed horizon- 
tally over the mercury. This form of apparatus was first used ip 
America, and may now bo seen at most photographic depots in this 
country. It is very simple and inexpensive, 

Metagallio Ac id. An organic substance formed by the oxid- 
ation of gallic acid. It combines with oxide of silver, and other 
metallic oxides, and displaces carbonic acid from the alkaline car- 
bonates, It is produced by rapidly heating gallic acid up^to 480°, 
when carbonic acid and water are evolved, and metagallic noid 
remains ns a black shining substance, insoluble in water, alcohol, 
and ether. Its ccpuvalont is supposed to be -Q$ 1% % HOi 

MetageratiSe. When a strong solution of gelatine 1ms been 



boiled and cooled several times it ceases to gelatinize on cooling, 
mid remains fluid. Tn this state it is called metagchfcino, and may 
be used successfully ns a preservative substance in the collodion 
process. It is a much less powerful reducing agent than honey, anil 
therefore less likely to fog the collodion plate.. 
i The mode of preparing metagelatine, originally described by 
Mr. Maxwell Lyte, is as follows : — 

Dissolve 1^- ounce of pure white gelatine in 10 ozs. of boiling 
water. Add 60 minims of strong sulphuric acid diluted with 

osss, of distilled water. Boil for live minutes, and then let the liquid 
cool. Then boil it again for five minutes and let it cool. Should 
it still gelatinize on cooling, repeat the operation. When it remains 
fluid on cooling, neutralize the acid with powdered cludk, and 
remove the insoluble sulphate of lime by scpiecKing the mixture 
through ft cloth. 

Metagelatine dries to a hard transparent film upon the collodion, 
When intended to be used as a moist preservative, a little golden 
treacle, (not honey nor glucose,) should be added to it. 

Methyl. Me. (Greek, fuOv wine, and vXq wood.) A hypo* 
thetical substance, the composition of which is assumed to bo C«j JL, 
and which forms the supposed base of a series of methyl compounds 
analogous to those of ethyl. 

Metuylxc Etiieh. Me. 0 = C 2 H s 0. When equal parts of 
“wood, alcohol,” (or Cf pyroligneous spirit,” as it is termed,) and 
sutphunc acid are distilled together, a gas is evolved, which, when 
cbliedicQj o ijfi^cury and pur i ft c d by potass, is found to consist of 
oxide of methyl, qr ptotKylic ether, It has an cthcrlal odour, with 
a taint resembling peppermint, aiul be tuken up almmhmlly 
by alcohdi^i wqqd-alcohdl, or ethe*. 

M-ETirrao AlcohoiT Me. O + II 0=C S II a O + II 0. Tins 
substance, called “wood alcohol,” or “pyrpxylio spirit,” is a hy- 
drated oxide of . methyl, and analogous to the alcohol of tbo 
ethyl series. It is one of the products obtained from the distillation 
of wood. In its properties it greatly resembles alcohol, and ns 
there is no duty on it, it is. muoh used f a8,^ solvent for varnishes, 
&o. Its taste is hot and pungent; S, G. '800 : ; it bpils at 150°, nl 
the mean pressure of the atmosphere ; iqhtcs in all proportions with 
water, alcohol, and ether; and is neutral to test paper. 

> jikecording tq an excise regulation, when ordinary alcohol is 



mixed with 1,0 per cent, of wood alcohol, it is sold free of duty, 
under the name of “methylated Spirit.** 

Methylated spirits are extensively used in the Manufacture of 
collodion, on account of the heavy duty on ether and alcohol. It is 
probably due to the variable quality of these spirits that so much 
bad collodion finds its way into the market. 

Mica. A transparent mineral, of a pearly lustre, mostly brought 
from Siberia. It may be divided into sheets, which are hard and 
flexible. It is an ingredient of granite and gneiss. 

• t Miono-PuoTOGttAHiY. Under this head may be included two 
different processes, One is of little or no practical utility, and con- 
sists in copying objects on an exceedingly small scale, the photograph 
being intended to be viewed through a magnifier, or microscope. The 
other, which is a branch of photography of the highest interest and 
importance, consists in producing enlarged photographs of minute 
objects — that is, in fixing the images obtained in the microscope. 

( With respect to the former of these two processes, a few words 
will suffice. In order to obtain an extremely minute image of an 
object, it must either be placed at a much greater distance than 
usual from the lens, or a lens of very short focus must be used. 
Any of the ordinary forms of photographic lens may be made of 
one inch focal length, and then by placing the object or group to 
bo copied at a suitable distance, a photograph may be obtained in 
a drop of collodion. The only difficulty in the process is that of 
focussing. This may be clone on the sensitive film itself, a yellow 
glass being interposed between it and the lens while focussing, jmd 
a powerful magnifier employed to oxmnine the focus. Negatives 
may, of course, be copied either by transmitted natural or artificial 
light. Enough 1ms now been said about a process which must 
strike any reasonable person as somewhat trifling and childish, when 
lie consiuers how many valuable applications of photography remain 
yofc to be worked out, t 'V ■< 

The copying of magnified images in the microscope, in such a 
way as to satisfy sound criticism, is a matter of much greater 
diffioulty. The principle of the thing is simple enough, and will 
bo understood by reference to Eig. 6, page 63, in which P%may 
bo considered a microscopic object, and pq its magnified image* 
but the difficulty consists in obtaining a flat field when the ratio 
between the size of the imago and the object -is, considerable. * In 
the low-power lens of an ordinary microscope: this ratio is as 8 1 1 5 
mul the size of the hold about 1*4 inched By using a lens of double: 
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tho focal length, and removing tlic object to doublo the distance frqm 
it, a picture of the same size is obtained, the lateral pencils have 
less obliquity, and the held is much flatter, but the amount of light 
is reduced to one fourth. It is evident, therefore, that the optical 
difficulties are diminished by increasing the intensity of tho light. 
It would be well, therefore, to perform micro-photographic operations 
by sunsliino transmitted through tho object by means of a reflector 
and condenser j or else with the Bade light. A great amount of 
solar light is, however, accompanied with great hent, and a difliculty 
is introduced from this cause. The photographer has, however, two 
other resources. lie may either work upon plates which arc ground 
spherical, like a watch glass $ or the object itself may bo inclosed 
between curved glasses, The former plan would probably bo found 
the best, 

With respeot to the best form of lens. There is an efronous im- 
pression alloat among amateur microscopists who know but little of 
optics, that the obliquity of the pencils when high powers aro used 
is something considerable, and that modern soienoe has brought under 
its control tho various vagaries of oblique pencils. This is not tho 
case. The. vagaries of oblique pencils are inourablo, mid like tho 
quadrature of the circle they set at defiance all the resources of tho 
mathematician. The truth is, the obliquity of tho lateral pencils in 
tho microscope is inconsiderable compared with that of tho lateral 
pencils in an ordinary camera obscura. The best form of lens for 
obtaining micro-photographs is therefore an achvomatio single lens, 

j^p^sented in Tig. 0, and constructed on a similar principle to 
tbqfdbjqct glnss of. the telescope. By increasing the number of lenses, 
light is lbafcy ancT distortion introduced. 

The principles of this branch of photography having been now, it 
is hoped, clearly . explained, the various modes of applying them may 
be left to tlio ingenuity, of . the reader. 

Milk. The milk of different animals does not appear to vary 
much in composition. It is composed of three principles, viz,, butter, 
cheese, (or casein t ) and whey, (or serum) , 

When examined under the microscope milk appears as a transpa- 
rent fluid in whioh small white globules are diffused. These rise to 
tho surface when the milk is left at rest, and form cream, which may 
be removed ; by skimming, The globules; are supposed to bo the 
butter contained in small membranous bags; which are broken by 
churning. Ether has nt first no effect upon these: globules, but tlio 
membrane is soluble, in acetic ncid, and when dissolved, the butter Is 
liberated and ether readily takes it up. 
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Casein, is a substance resembling albumen in its properties. It is 
soluble iii an alkali, and maybe coagulated by an acid. See " Ca- 
sein.” 

Serum or Whey is the watery matter of milk. It contains a sugar 
called Sugar of Milk, q. and also various salts, 

Milk contains about U per cent, of butter, 14 per cent, of casein, 
and the remainder whey. It is either neutral or slightly alkaline, 
but quickly becomes acid by exposure to air, from the formation of 
lactic acid. 

Both casein and whey are useful in photography, but milk should 
not be used in any process until the cream has been completely re- 
moved by skimming. Curd or casein is produced by adding an acid, 
or better still a piece of rennet, to fresh milk. See “ Bonnet,” 

Minium. Bed Lend j q . * 

Mordant, A class of substances used in dyeing, their effect 
being to cause the dyeing material to combine with the fabric to which 
it is applied, so that it cannot be removed by simple washing, or any 
ordinary treatment. Mordants are in general metallic oxides which 
have an affinity for the organic matter of the stuff, and by combining 
with it, cause the particles of the dye to combine also, and form a 
species of triple compound. Tho mordant most likely to be useful in 
photography is bichromate of potass when roduced by light. This 
enters into powerful combination with lignin, and takes down with 
it ^ any particles of carbon, or pigment, or colouring matter that are 
mixed with the bichromate. In this way textile fabrics may be printed 
by photography. 

t Mos eh’ e Images. M. Ludwig Moser has described at different 
times in "PoggcndorlT's Annalcn,” a variety of curious experiments 
in which images were obtained by contact and developed by vapours 
in a similar way to the images in the process of Daguerre. From 
these experiments ho has drawn certain conclusions, which are 
generally supposed to bo erroneous, Bor an account of them tlio 
reader is referred to “ Hunt's Bcsearchcs on Light,” page 248. Mi 1 . 
Grove, and Professor Volpicelli have also obtained latent irahges 
capable of being developed by vapours, by means of contact aided by 
electricity, . The account of these experiments will be found in the 
2nd volume of “ Photographic Notes, edited by the 'authors ' This 
subject is ono of great interest, and no doubt intimately connected with 
photography \ it is however at present involved in So much obscurity, 
that wo think it better to refer the reader to other sources of in for- 
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mation tliarx to occupy spncc in this work with more than a brief 
notice of it. 

Mounting Prints* This consists in attaching the print, either 
entirely, or by its edge3, to a sheet of cardboard, by means of nn 
adhesive cement. 

Of all adhesive substances, starch appears to bo the most suitable. 
It should not be made too thick, and after being boiled should be 
strained through a cloth, and used quite fresh, as sour starch would 
bo certain to cause the fading of the print. 

The face of the cardboard is first damped with a moist sponge, to 
cause it to expand in the same degree as the print when the starch 
is applied to it. If this be not done, the print contracts on drying, 
and draws the cardboard out of shape. The print is then laid with 
its face upon a slab of glass, and the starch spread thinly and evenly 
upon the back with a stout hog-hair paint-brush^ Tho print is then 
applied carefully to the damp cardboard, and lightly pressed into 
contact, and air bubbles pressed out, with a linen rag. A sheet of 
cardboard is then laid upon it, and the rag rubbed over this pretty 
forcibly in order to ensure the perfect adhesion of tlio^ print to the 
mount in every part, The cardboard upon which tho print is mounted 
is then pinned up by one corner to dry, and afterwards placed under 
a book-binder's pirns, or a board loaded with weights. 

UVencli cardboard is mechanically tho best for the purpose, and 
the thicker it is the easier the operation becomes ; but the bluish tint 
of French cardboard is very objectionable, as it contrasts disagreeably 
with the tint of most photographs. Cream colour is far better ; and 
there is no doubt that cardboards might bo manufactured of a great 
variety of suitable tints, and that tho general efl.net of photogra- 
phic prints Svotildbe greatly improved by being mounted upon such. 
Stereoscopic subjeots should be mounted upon cardboards nearly if not 
absolutely black|i and collodion positives on paper cither upon gilt 
or deep purple cardboard, As a genoral rule a photograph should 
never be contrasted with anything absolutely white, or what is 
even worse, of a bluish white like TTenoh paper. 

Muriatic Aoid. See <f Hydrochloric acid” 

Naphtha; Bock Oil. C p TI 6 . A combustible and volniilo 
liquid, resembling oil of turpentine! It occurs naturally, and may 
also be made artificially. As a natural product it exist* in tho soil 
at Baku, on the north east shore of the Caspian, at Amiano in tho 
duchy of Parma, at Zibio in the duchy of Modena, at Neufchatel 
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iu Switzerland, at Clermont in Erancc, at Val di Noto in Sicily, 
at Trinidad, Barbndoes, Bangoon, he, The naphtha of commerce 
comes mostly from Trinidad. As an artificial product it ia obtained 
from the distillation of petroleum, or the coahoil of the gas works. 

The S. G. of Persian Naphtha is about *775, of coni naphtha about 
*820. 

Naphtha does not congeal at 0° ; it is not soluble in water, but 
communicates a smell and taste to it; it dissolves in absolute 
alcohol, ether, and oils, and is a solvent of the resins, os well as of 
phosphorus and sulphur in small quantities. It softens and gela- 
tinizes india rubber, and this glairy varnish is spread upon textile 
fabrics to render them waterproof, 

The boiling point of naphtha is about 320°. It is not acted on 
by potassium and sodium, and is used for preserving those highly 
oxi d able metals from the action of the air. 

The naphtha above described is sometimes called mineral naphtha 
to distinguish it from wood alcohol or “ wood naphtha,” which is n 
totally different substance. 

Naphtha may be economically used for burning in spirit lamps. 

Natuhal Colouiis, To obtain photographs in the natural 
colours is, of course, a grand problem; but the probability of its 
ever receiving a solution is, in our opinion, very small; and, so far 
as wo can see, nothing lias yet been done to inspire a hope that it 
may ever be accomplished, The different colours produced upon 
various sensitive tablets by coloured images seem, in every ensc, to 
aviso from the different state of decomposition of the sensitive 
material by different degrees of actinic power in the light which do 
not correspond with the different tints of the natural colours. 

In order to produce a photograph in the natural colours, the 
coloured image formed in the camera must be received upon a 
tablet so constituted as tlmt every colour may, whore it acts, produce 
suoh an effect ns that when the tablet is afterwards exposed to white 
light the same coloured rays may bo omitted at the particular : spot 
impressed. To discover the means of producing such a tablet really 
seems to bo hopeless, although certninly not impossible. 

Wo refer the reader to a pamphlet published by Mr. Thomson, 
(of Messrs, Boss and Thomson, Edinburgh) for particulars of various 
experiments which have been made by different persons with -the 
view to the discovery of photography in the natural colours, 

Negative, A photograph in which the lights and shades are 
reversed, and the opposite of those in nature, is called a “ negative.” 
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Ttic value of a negative consists in the means it affords of mnltinlv- 

Tlm P W V L F1 l l ‘ S 1U Wl,ic ! 1 tlie 15 S hts and sl,nd ^ are true to nature. 
X e best negatives are those whioh are taken upon glass coated 

ribraen U foI Ora i ^ h ' an8 r r0 ‘ lt nnd f mcturelesa of collodion 
albumen, Ac. ; but as glass is a costly, heavy, and fragile substance 

negatives are sometimes transferred from glass to a film of guttn 

render 'it^mnre ° tftkci1 U P°» Pqw, waxed in order to 

S r dy transparent. For a certain class of bold 
nitwtic subjects paper may bo considered suitable. 

n P li r F°. cossea «P° n collodion, albumen, paper, 
&C.J flic deaenbed under their respective heads. 


NrmATE op Ammonia. NIL 0, N0 6 . This salt is obtained 
by neutiali^m^ ammonia, or carbonate of ammonia, with dilute 

8Bfi 0 bnJL‘ CV ,?T L !"« Bnd crystnUizing. At 828° it fuses; at 
? 1 wit ,! 10ut 1 decomposition ; and at 400° is decomposed into 
mtious oxide, (laughing gas,) mid water. It is slightly deliquescent 
and soluble m rather more than its ownweiglitofwatermidin 

tafagU”™ 8 ™ S “ 11 » “ h ™ ™w«8 

Nitrate of ammonia is not a stable salt, for it' parts with ammonia 

«lfl' e r Uj nn becomes neld ,"’ ith nitric acid. Wliou tiio haloid 
salts of ammonia are used m photography, nitrate of ammonia is 
formed m the nitrate bath, and lienee arises the danger of tlie 

SLnTa 0m Nft.X tl J 1 * ‘ ^ '! itrio ? okl > from tke escape of tho 
iv . tc , ,f » m >« 0 'nn is a solvent of oxide of silver; nnd 

«* *° ““ “ ° r <*• •”»»“ — k 


cnssolvmg.the native carbonate of baryta in dilute nitric acid 
ovaporatmgvto .dryness, redissolving nnd reomtallizing. It is nor- 
mnnent, and anhydrous ; soluble in 12 parts of cold, and 4 parts o 

“ fc K » 

Jsjzp? isaita sat 

allowed to get quite cold before being added to the iron salt. 


Nil bate op Cadmium. Cd. O, NO- + 4 IIO. This salt 
deliquescent, mid soluble in alcohol. It lmTau acid reao on an 
its accumulation in the nitrate bath, wheModide and brom dn^ 
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111 ‘giitiyo process, by destroying tho sensitiveness of the film, mid 
rendering tlu! imago thin and metallic, while in tHo positive bath it 
in ml >lo to fog the plate, 

, Nitrate op Ikon, There are two nitrates of iron, the proto- 
nitrate, and the pernilrute. The protonitrate is a deoxidizing sub- 
htaneo, obtained in solution by mixing solutions of pvotosulphato of 
iron and nitrate of lmryta, according to their equivalent proportions. 
I ins solution is decomposed at a boiling temperature, and becomes 
converted into per iiilmte of iron by long exposure to air* 

IVotomlmte of iron ia used either alone, or in conjunction with 
pvotoHiilphale of iron, as a developer of collodion positives. It is 
not an energetic developer, nml when used alone renders tho whites 
nl Hie image too metallic* 

I Vr nil rule of iron is a reddish brown deliquescent substance, 
Holuble in water mid alcohol, mid decomposable at a rod heat. 

Nitrate of Leap. Tb. 0, N0 5 . A white, anhydrous salt, 
obtained by acting on litharge with hot nitric acid diluted with 2 
pnrts of water, (tho litharge not being in excess,) evaporating and 
crystallizing. It is soluble in 8 parts of writer, and insoluble in 
alcohol* 

When nitrate of lead and litharge, in equal weights, are boiled 
together in water, and tluv solution filtered nml crystallized, whito 
crystals arc formed of subnitrnto of load, which arc nearly insoluble 
in coh l water, 

Nitrate, or aubnilmto of lead, added to the negative nitrate bath 
hrw been supposed to render the process more sensitive. In tho 
positive collodion jmwtcsH a tolerably good developer maybe made 
by substituting nitrate of lead for nitrate of baryta, 

N IT hath of Maonkhta. This salt is delhjUOBcont, soluble in 
unequal weight of water, but nearly insoluble in alcohol. It has 
an add reaction, and therefore renders the nitrate hath slightly acid 
when iodide or chloride of magnesium are used in the iotlizing 
solution, From its deliquescent properties, solution of nitrate of 
magnesia 1ms berm used ns a imams of preserving tho moisture of 
the seimlive collodion film, but not with much success, 

Nitrate of Potash ; Nitre i BAvmmtn, KG, NO B . This 
important salt j« obtained in India in largo quantities, but in an 
impure form, by lixiviating certain soils j and iri Franco, and other 
countries, it is obtained from old mortar rubbish, in which organic 
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mutter has supplied the nitrogen wherewith to form nitrate of lime, 
which is then decomposed by carbonate of potass. 

t Pure nitre is not rendered turbid, when in solution, either by 
nitrate of silver, or nitrate of baryta. It crystallizes in long six 
sided prisms, and is anhydrous, the moisture of the crystals being 
merely interstitial. They are permanent in the air. Nitre ib sol id do 
in about 4 parts of water at 00 and in equal parts of boiling water, 
but is nearly insoluble in alcohol j it fuses at GOO without decom- 
position, and at a red heat is slowly decomposed and yields oxygen, 
lib. of nitre giving off about 12,000 cubic inches of gas. 

Fulminating' powder is made by mixing 8 parts of nitre, 2 of dry 
carbonate of potass, and 1 of sulphur. If a small quantity of thin 
mixture be placed upon a shovel over the five, it first melts and 
blackens, and then explodes with violence. 

Gunpowder is made by mixing 1 part of charcoal, 1 of sulphur, 
and 6 of nitre, all in fine powder. * 

The principal impurities in nitre are the chlorides of sodium ami 
potassium, sulphate of potass, and nitrate of soda. 

Nitrate of potass added to protosulphate of iron forms a tolerably 
good developer for collodion positives, but nitrate of baryta is bettor, 
because sulphate of baryta is insoluble, and may bo separated from 
the solution, which sulphate of potass cannot. 

Pyroxyline is sometimes made by adding nitrate of potass to 
sulphuric ncicl, instead of mixing the sulphuvio and nitric acids. 
Die. plan is not good, because it is extremely difficult to remove the 
whole of the bisulphato of potass which is formed from between 
tho fibres of thd .pyroxyline with which it is entangled. 

^Th^uitrate of potass formed in the nitrate bath when iodide of 
potassium, is. used as an iodizor, is neutral, and appears to bo iiiort 
in the process. 

Ag.O, NO r ® 170. This is one of 
tne most important salts at present Used in photography. It ia 
obtained in its purest form by dissolving pure silver in puvo nitric; 
acid, b. (t. 1*26, evaporating and crystallizing, and then vedissoiv- 
mg and yeorystalbzing, The salt .i* then neutral to test papmv 
Commercial nitrate of silver is made by dissolving silver coma, or 
i n .!i m ^ n< ? a cid, CYapovating and crystallizing, washing 
» ci^^s als with mtrio acid, and tlien rcdissolving and rocryetnlliz" 
mg. I lie alloy of copper- and' others motalt is: not completely got 

eilvov is. aomoliraos 

n IS r,f ' Ini • 18 m i " es of p° ta8s * lend) &o, iinpuvo 

mu ate of silver is one of the greatest evils with which Uio photo* 
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grnphnr \m to contend, and liin best remedy is to precipitate the 
chloride by inkling salt to the solution of impure nitrate^ thou to 
wdiieo Lho chloride, by fusion in a crucible with twice of ite weight 
ofonrlHinulo of soda, to a button of pure metallic silver, mid re-, 
dissolve Uiia in pure nitric add. 

Nitrate of silver cryfltiillizca in largo, flat, nearly transparent, four 
or six: aided tables. It is soluble in about an equal weight of cold 
water, and in four limes its weight of boiling alcohol, but sparingly 
soluble in cold alcohol, ft in anhydrous, and nmy bo fused and 
run into moulds, It is slightly deliquescent in jnoiat nir. Its 
Holutiou is perfectly colourless; mid neither the , crystals nor the 
solution are affected by light, unless organic matter bo present. It 
is a powerful caustic, m consequence of its ready decomposition by 
organic mutters and therefore highly poisonous, salt being the 
beat antidote. 

It him been recommended to use fused nitrate of silver in photo- 
graphy, because all the free ntlrio acid which it may contain is 
driveu off by the heat in the process of fusion j but Hub is a bad 
plan when tno nitrate of silver is adulterated with nitrate of potass, 
because nitrile of potass is first formed by heat, and this becomes 
oxidized at the expense of Urn nitrate of silver, and forma nitrite of 
silver, a moat injurious aubstaiuu to introduce into a nitrate bath, 
Fused nitrate of silver is generally alkaline, probably because some 
oxide is formed which ia combined with tho nitrate; the alkalinity 
should bo neutralized with acolio acid for n negative bath, Ifrcali 
dhiilkd water should always bo used for dissolving nitrate of 
silver, ns pump or river water contain salts which produce a cloudy 
precipitate with it. limn water collected in leaden tanks shovdcl 
on no account bn used, ns it contains oxide of lead iiv solution, 
wlitoh is very likely to fog tho negative. (Sve “ Leaden Tanks,”) 
Nitrate of silver may easily bo fused in a porcelain capsule over a 
spirit lump. 

If a piece of copper bo suspended in n solution of nitrate of silver, 
Hit) silver is precipitated in beautiful crystals; but a pioq^ : of 
polished iron or sled is not acted on, A little mercury pouvotl into 
tho solution occasions tho precipitation of crystals in ibp form of a 
Bhrubj called tlm Arbor .Diana*- 

Nitiiatk or TJiunium. There are two nitrates of this metal, 
tho pruUmilrate, VO, N 0 6 , and tho per ultra to |; or nitrate of tlio 
setup; ioxide, U # O fl , NO fl +G HO, Tho latter , is tho common, 
crystallized salt, obtained by dissolving, any of tlio oxides of uranium 
in nitric acid. It forms yellow prisma, whiohi ttV^teoscont, and fuso 
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in then* water of crystallization, It is very soluble in water, alcohol, 
and ether. By exposure to light it is reduced to the protonitrate, 

Nitrate op Zinc. A deliquescent salt, having nil acid reaction. 
It lias been used as a means of preserving tho moisture of sensitive 
collodion plates, but the plan does not seem to answer. 

Nitrate Batii, Many of the failures in photographic* opera- 
tions, particularly in the negative collodion process, may be traced 
to the nitrate bath being out of order. 

1st. It may not be of tho right strength. Test it with the silver 
meter (£, t>.), and add either water or nitrate of silver, as the case 
may require. 

2nd. It may he alkaline to test paper, To a negative bath mid 
acetic acid, a drop or two at a time, until acidity is established. 
To o positive bath add nitric acid. The bath bocomos alkaline in 
consequence of the introduction of carbonate of potass, im impurity 
contained in iodide of potassium. An alkaline bath fogs the pinto, 
and gives a very dense picture, 

3rd. It may be too acid. This diminishes tho sensitiveness of 
the film, and in the case of acidity from nitric acid produces grey 
metallic negatives devoid of density, and brings about by great 
over-exposure the reverse action of light. In the case of a great 
excess of acetic acid, the negatives arc all black and white, mu! 
devoid of half-tone. Acidity keeps the lights clean and transparent. 
It is brought about either by tho fermentation of the ether and 
olcohoL which are continually added to the bath, or by tho accu- 
mulation of an acid salt, such as nitrate of cadmium. 'J s ho remedy 
for. excess of . nitric or acetic acid is carbonate of soda, Add a 
solution of this, a few drops . at a time, until tho bath is rendered 
alkaline, then acidify slightly with acctio acid, and filter. Tho 
addition of carbonate of soda produces a yellow turbidity, duo to 
carbonate of ^silver ; when acetic acid is added acetate of silver is 
formed, and carbonic acid liberated ; the acetate of silver is, for tho 
most part, dissolved in the nitrate bath, tho remainder is removed 
by filtering. The shaking of the batii in travelling frequently 
renders it acid by causing the fermentation of tilui organic matter. 

4 tli. The picture may be fogged all, overhand yet bo thin mid 
grey, and the bath acid. This state is not so easily 

explained, nor is it easy to sugg^t.^:(^^^ra%;,,v,>A plan which 
frequently answers is to the bath stand fora 

day or two, then to neutralize i^tli oil ft to Of s odtq and acidify 

slightly with acetic acid. 
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SoiimLimea n bntli in Lius slnlo is omul by exposing it for n day 
or two to minshino, and Lima throwing down's deposit of silver oncl 
organic mutter. 

. Another plan is to add a solution of carbonate of soda to tbo 
mlrnlc bath until the whole of the ailvor is thrown down ns yellow 
carbonate of silver. This should bo allowed to settle and the clear 
lapud poured oil’. Tim carbonate should then bo well washed in 
several waters, dried, and roasted in a crucible ; after which it may 
no iliHsolvnct in nitric acid, which liberates the carbonic acid and 
produces nitrate of ailvor j — or if Lius presence of lead bo suspected, 
ncotm tioid nmy bo added, which forms insoluble acetate of ailvor and 
mmddc acelntc of lend j the acetate of silver must then be well washed 
and lastly dissolved in nitric acid, and tho nitrate of silver solution 
evaporated and crystallized. 

Or, instead ol ! throwing down the silver as a carfwnate, it 
nmy be precipitated 'ns an oxide, by adding solution of caustio 
]k)Uuik. The oxide should then bo treated iu tho same way as the 
carbonate, , £ 

The advantage of either of tlio above methods is that it separates 
Uie silver from tho excess of nitrates which may have accumulated 
In tho bath. 

, Sometimes a bath may bo cured by simply evaporating, crystal* 
lizingj 'tmd mliasolving tho nitrate of silver hi pure distilled water. 

Nitric acid is an infallible remedy for nitrite of silver in a bath, 

A. nitrate bath is frequently put out of order by dirty plates being 
immersed in it. 

Ammonia should never be added to tho nitrate bath for negatives. 
K fixed alkali is far belter. 

Nitiiio Agio, NO^skM j or iu its hydrated state, NQ 5 HO, 

Nitric acid may bo obtained by pussing oleolrie sparks through a 
mixture of 7 volumes of oxygen and 8 of nitrogen. Hence the 
explanation of tbo occurrence of nitric acid in ruin water dnvjijg 
thunder storms. The commercial red fuming nitric acid is mrihu* 
factored by distilling two parts of nitrate of potass with one bf 
sulphuric acid \ H21ba. of nitre ami DOlba. of sulnlmrio acid yield- 
ing about 801bs. of nitric noid j thu proportions admit, however, of 
variation , Tho ml colour and fumes are duo to poroxido of 
nitrogen. 

Nitric acid has been obtained in an anhydrous state by a compli- 
cated process, Xt is iv wWto solid, Tho liquid qoicl, in its more 
concentrated form, has a specific gravity 1*8, nnd oonsists of 1 
equivalent of anhydrous nifeo noid mid If of water, 

x 
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Concentrated nitric acid does not act on copper, tin, or silver, 
without the addition of water, which is decomposed and oxygen 
furnished to the met ah When the metal is oxidized the nitric acid 
converts the oxide into a nitrate. 

Nitric acid is a powerful oxidizing substance, and acts energetic- 
ally upon organio matter j also upon phosphorus,- sulphur, and carbon 
with the aid of heat. 

All the salts of nitric acid are soluble in water, and most of them 
avc neutral. They are, in general, decomposed by sulphuric acid 
aided, by a gentle heat. There are no double nitrates, liov any 
nitrates with excess of acid. The principal impurity in nitric acid 
is sulphuric acid. 

Nitrite op Silver. Ag.O, NO* = 5 164. This salt is obtained 
by fusing together equal parts of nitrate of potass and nitrate of 
silvciv Oxygen is driven off from the former, which is converted 
into nitrite, and this again acquires . oxygen by converting the nitrate 
of silver into nitrite. By dissolving the mixture in a small quantity 
of boiling water the nitrite crystallizes out on cooling. The crystals 
are long slender needles, soluble in 120 parts of water at 00°, This 
salt is easily decomposed by a strong acid, When present in a 
nitrate bath it fogs the picture. 

NiTROnl-lYDiiooiiLoiiic Acid j Aqua-Eegia, A mixture of two 
ppfcs of hydrochloric acid, and one part of nitric acid. This mixture 
dissolves gold, hence its name. Common salt added to nitric acid, 

,oy nitre to hydrochloric acid, have the same property. Tho rationale 
of the process appears to be, that nitric acid plus hydrochloric acid 
' produces! /chlorine, nitrous acid, and wator, Tho chlorine dissolves 
tl]6 gold^^^b^V Vjf • :• -h 

NiTBpva Aqie, N This acid is by some chemists called 
hyp 0 nitro us acid -It is npt easily isolated, It forms salts called 
nitrites, none of which have any interest in photography cxcopt tho 
nitrite of silver ; \ 

Nitrogen, N=14. An cleraentajy^cs. It is obtained by 
burning phosphorus in a closed vessel containing air, and passing 
the gas through lime water \ or by agitating a liquid amnlgnmtof 
lead and mercury with air in a close d Wcsa • • hW'O tjii? ^4 ' 
when the lead abstracts the oxygen; f^Gfrih&hoither smell npl* Mtty. 
no| finy action upon vegetable, colours j nor is it , a "supporter of 
combustion. Atmospheric, air contains principally 1 at6m;iQihpxy|6n 
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to 2 of nitrogen, in n state of mixture, not combination. Nitrogen 
is a little lighter than air, 

Nitkogen, Oxides of. There are 5 oxides of nitrogen, viz ; — - 
Nitrous oxide, (toughing gas) , , .NO 

Nitric oxide, (binoxide of nitrogen) , , N0 3 

Nitrous acid . . . ♦ * ♦ NO s 

Peroxide of nitrogen ♦ , , f , NO iJf 

Nitric acid . , , . * , NO 0 

NrrnoGOT, Pnitoxinn of, NO (1 . When two volumes of binoxide 
of nitrogen (NO s ) are mixed with one of oxygen, in an exliausted 
vessel, they combine with tho evolution of heat, and form vapour of 
peroxijjc of nitrogen. This condenses into a liquid at 0°, and crys- 
tallizes at a lower temperature, Tho liquid is pale yellow at 32°, 
and deep orange at 60° ; it boils at 82°; and when exposed to the 
air at common temperatures evaporates in yellow fumes. It is . 
produced in nitric acid by exposure to light, 

Tho vapour of peroxide of nitrogen is composed of 1 volume 
of nitrogen and % volumes of oxygen, condensed into one volume, 

' • %h :: ‘ 

Nitko- Glucose, - This substance is made by acting on finely 
powdered cane sugar with nitrosulplmrio aoid; the proportions 
being 2 ounces sulphuric acid, 1 ounce nitric acid, 1 ounce enne 
sugar. The pasty mass at first formed is stirred for some minutes, 
and it then separates from the liquid in lumps. When these are 
kneaded in warm water until the acidity is removed, they acquire a 
white and silky lustre, 

Tins organic substance, when added in very small quantity to 
collodion, increases the density of tho negative, and renders the film 
less sensitive to light, 

Non lb Metals. Gold, platinum, silver, and a few other metals, 
are called “ noble metals, 55 on account of their feeble affinity for 
oxygon, for they may remain in fusion for many hours in contact 
with afc without becoming oxidized. 

Non~iusveusing Slide. This is a camera slide, so contrived 
that oollodionizcd glass plates maybe exposed in it with tho back 
of the, pluto next to tho lens, and tho film next to the back shutter, 
The best plan is to make an ordinary slide deep enough to hold 
two glass plates, with a space at least , equffito.vlhe thickness of a 
plate between them j a glass plate is thendp^haye a small triangular 
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piece of glass cemented to each corner the collodionizert pinto to 
laid, film upwards, in the slide, and tho other pinto laid with tliQ 
comers upon it ; the bach shutter is thou closed with its spring 
pressing against the upper plate. 

A non-reversing . slide should always bo employed _ for taking 
collodion positives, and also for negatives when the prints nro in- 
tended to be viewed. in the reflecting stereoscope, 


Normal, .The normal to a. surface at any point, is the straight 
line perpendicular to the tangent plane at that point. 


Object Glass. In a telescope, or microscope, tho glass placed 
next to the object to be viewed is called tho " Object glass.” The 
arrangement of lenses at the opposite end of the instrument, through 
which, the spectator looks, is called tho " Eye Piece.” The gloss 
next to the eye is called the "Eye Glass j” and that next tho object 
glass the "Field Glass.” 

In an astronomical telescope, or compound microscope, thorn nro 
only these three lenses. 


OiL3. Oils are divided into two great classes, viz., Fixed, and 
"Volatile, (or essential) 

The Fixed oils are distributed largely through tho animal mid 
vegetable kingdoms. In the former tho fatty matter is enclosed in 
membraneous cells existing in various parts of the body of the ani- 
Wbh to the latter they are obtained by expression from tho seed, 
i ; fln d other parts of plants. Fatty substances may 

be olas^fied under the heads of Stearinc and Oleine, tho former solid 
and resembling suet, the latter liquid at ordinary temperatures. They 
may, be. again^lassifiqd according to their proporty cither of drying ^ or 
becoming by exposure tc^ air ahd liglit. Most oils, whether 
fixed jahsorb large : quantities of oxygen by exposure to 

air and hght soffit oaaChof %hig oil$ tbo effect produced is tho 
formation of a skirt or ? :resmous varnish Miv the other enso tho oil is 
decomposed and becomes rancid and aoid. Drying oils nre muolv 
used in pamts and varnishes. See "frying Oils.” 

Volatile oils arc contained prinoipaily in various pnvts of odori- 

h^ffTTi ? n j l . .Slto obiTOilfegworol by distil- 

ation of the dried leaves, &e, with. iivatpry nj^^bmelimcs with flftlfc 

S^tLS? r T S l b?b0i ^ g4iQ ^ ^^wlfttUooilnncUtonm 
UJ l* S i ' a 1 nd a wheu cp^nsedan, tli&rooeiver, tho oilin in# 
cases ^sepniates.and floats iipdii the ;Surihoe of tho water* A 
quantity is also dissolved ui the water, to which it comiquiHoatos £ 
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peculiar smell. Jtoso water is an instance of this. A drop of fixed 
oil leaves a permanent stain upon paper, a drop of volatile oil does 
not. \ olatilc oils are mostly soluble in nlcohol, fixed oils am not : 
noth kinds arc,, however, freely soluble in ether. When water is added 
to n mixture of n volatile oil and alcohol it renders it turbid. The 
odoriferous spirits called “ Lavender water,” “Enu de Cologne/’ 
Lau de ( jasmine,” &o. are solutions of a volatile oil in alcohol 
\ olatilc oils combine with acetic and oxalic acid ; but with tire excep- 
tiou of oil of cloves, they do not combine with alkalies to form soaps, . 
i-liey dissolve all the fat oils and the resins, 

Oils are supposed to be compounds of an organic acid with gly- 
cerine as a base. When an alkali is added to the fixed oils, at a 
boiling temperature, the glycerine is displaced and the new compound 
formed is soup. Oils contain a largo quantity of hydrogen. Eixod 
oily are bland and mild to the taste, volatile oils acrid and nauseous. 

OlwuktQas. a IL. This gaseous hydrocarbon is obtained 
by distilling 2 parts or sulphuric acid and one of alcohol It may 
bo collected over water, It is difficult to purify it from all traces of 
ether, though When pure it is inodorous. Water absorbs one eighth 
of its volume of olefiant gas, arid ether and alcohol twice their volume, 
Sulphuric other frequently contains a trace of olefiant gas. It is 
combustible, and consumes three volumes of oxygen, producing 
carbonic acid ’and water, 

Optical Centre* Every single Ions has a certain point called 
its optical centre; no such point, however, exists in the case of an 
achromatic lens, or combination of lenses. This should be distinctly 
understood, because* ignorant persons frequently commit the blunder , 
of speaking of the optical centre of a combination of lenses, 

Con fining our remarks, therefore, to the caso of the single lens, * 

If a ray of light, incident at any degree of obliquity upon a single 
lens, strikes it at such a spot as that the direction of the rcfrnotdd 
ray within the glass, produced if necessary, passes through a cortfiiii 
point in tho axis of the lens called the optical centre, the direction 
of the ray after emergence will bo parallel to that at incidence, 1 ^ 

This effect is brought about by the following ciroumatntico 
A ray of light; after refraction through a plate proceeds lAh direc- 
tion parallel to that which it hndbcfbrcv Now iLtlic course of the 
ray within tho glass when produced priAc^^hrCiigh ^te point 
called the optical centre, and we draw a tq^ipi; anterior 
surface of the lens at tho point of inddonco of thfeay/tind another 
tangent to tho posterior surlhoo : or^ho : S^#Utn^dlh^ : ofbmer^nco' 


of the ray, avc shall find that these two tangents are parallel, so that 
the lens lor that particular ray may he considered as a plate, and 
tno ray does not suffer deviation by being refracted through the lens, 
but merely displacement. 

The position of the optical centre is constant, and independent of 
the obliquity of the incident ray; so that in any whole pencil, no 
matter whnt its obliquity may be, which is incident upon the front 
surface of a Jons, there is, provided that surface he large enough , a 
particular ray, and only one , the direction of which after refraction 
passes through the optical centre, 

The optical centre of a single lens is found thus : — 

If r he the radius of the front surface of aliens, s the radius of tlio 
back surface, muW the thickness of the lens, then tho distance of 
the optical centre, measured along the axis of the lens from the centre 

of the face of the front surface, is equal to— — 

s — r 


The optical centre of a double convex lens is within the glass • — of 
a plano-convex lens it is at the centre of the face of the hack surface j— 
and or a meniscus lens it is without the glass and behind it, JW 
giving to r and s the proper algebraical sign, and n given magnitude, 
fbund 8ltl ° n ^ lC °^ Ca * centro nn y single lens may be readily 1 

i vl^V 180 ^ 1C °P^ Cft l cen ^ re will bo understood by referring 

to the figure on page I. The focus, or circle of least confusion, of 
the pencil Q,AJ3 is somewhere in the neighbourhood of c. Now tho 
pptical centre of. the lens being within the glass the my QO<? passes 
through it, and may bo considered as very approximately a straight 
draw this line, and set off Co equal to the local 
length o.ttl^mp wo find the point every approximately, and without 
gomg throto^the laborious investigation of the bent pencil QK'P. 

Ui m tms 6 ftgurvAB were an achromatic lens, tho point o would 
bD found considering tliolens ns single, or homo, 

geneous, and of tho same external form. 

In the enso of a combination of lenses, this mode of proceeding 

®I,i e r ,y brenka d T\ £ oombimtion can neither have an optiJ 
centie, nor any point at all analogous to. it, 1 


(m2^nM?n AS9 ;. ^ flint ghss for optical purposes the 
£3f L ii b ° 6 « led t° ls >. to prevent the lead f\-om distributing 
itsoU unequally, and thus forming MHm oi* Waves from flm m 

have been adopted which need not be described 1 in this place.- Tlu 


most celebrated optical glass is that manufactured by M, Guinnnd, 
of Jlrcnncts, near Geneva, Ilis process is a secret The analysis of 
Gui nand’s dense dint optical glass, S. G. 3*610, yields oxide of lead 
48-06 per cent,, silica 44*8 per cent,, and potass 11*76, The best 
German optical glass is made with 7 parts pure red lead, 3 parts 
finely ground quartz, and 2 parts calcined borax. 

Organic Matter, The effects of organic matter in tlie various 
photographic processes arc described in the article on the chemistry 
of photography, mid also in the particular accounts of these pro- 
cesses, 

The general effect of organic matter in combination with tire re- 
duced silver of the photographic image is to increase the density of 
the imago when viewed by transmitted light, to redden the colour, 
to add surface vigour to positive prints, to diminish the chances of 
permanence of the photograph, and to reduce the lensitiveness of the 
excited plate or paper to light, 

Ormhent, As. 8 3 , Yellow sulphide of arsenic, Ammoniacal 
solution of orpiment is sometimes used as a dye. Orpiment is the 
basis of the pigment called " King’s Yellow” 

Orthogr apht 0 PROJECTION. This is a mode of representing an 
object in perspective, when the oye is supposed to bo at mi infinite 
distance, so that the visual rays from the different points of the ob- 
ject are parallel instead of converging to a point at a finite distance, 
as in common perspective. See " Perspective,” 

Ortiioscgpio Lens. See u Lens,” 

Oxalate of Iron. The peroxalate of iron is an important salt 
in photography, as its solution affords the means of measuring the 
intensity of actinic power, by observing how much of it is decomposed 
in a given time, tho effect of light being to reduce the salt to R prot- 
oxalate, winch is deposited, (with tho evolution of carbonic noid,) in 
quantities which are found to bo proportional to the intensity of the 
light and the time of its action, 

Poroxnlatoof iron is made by decomposing tho perohloridc of iron 
with oxalate of potass. It is thrown down ns a difficultly soluble 
yellow powder, which is taken up by excess of oxalic acid. 

Oxalate of Potass. K 0, C s O s + H 6.;.^ This salt is formed 
by accurately saturating a solution of carbonate of pptass by oxalic 
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formpfnfjfl fl F i ® ILVEK \ 0. c, cy Oxalic acid is sometimes 
loimed by the decomposition of collodion, mid in this wnv oxalate of 
sn ei is produced in the nitrate bath. It, is n white powilor, insolu- 
ble in water but soluble in nitric add; it blackens by exposure to 
bght ; and forms a double salt with oxalate of potnsaa. 

Oo+IIO. This poisonous ncid is found in tlm 
ctilteiciit varieties of sorrel, in combination with lime or potass. It is 
readily obtained by acting on sugar with nitric ncid. The crystals nro 
intensely sour, and so imichrcsemble those of Epsom salts that persons 
have been poisoned by mistaking the former for the letter/ They 
arc soluble in 16 parts of water at 60°, in 9 at 60°, and fuse in their 
own water of crystallization at MU* ; in alcohol they are less soluble 
than m watei, and in ether still less than in alcohol. 

Jr" !?/ 01 / boUed r Ul cilIori([6 of sold, throws down metallic 
gold, and carbonic acid passes off. 

wrioacid ffinity ° f ° Xali ° n ° icl f ° r b “ 3e3 is aljout e( l«oi to that of sulph- 

0xy . ui:n - °“ 8 - (Greek ofve shnip, ycvvnv to produce.) An 

•ftSTf-r n!? nnme of '7 1,iohis tlei ' ivcd froin its property of pro- 
» ltls ‘ llle atmosphere contains about one-iiftli part, by 
v 7 .,,**/> exygen gas, m a state of mixture; and water eight-ninths, 
by weight, in combination with hydrogen. 

is the great supporter of life and combustion. Animals, 

^ fl ? m flnd return carbonic ncid in * 

exchange^; yegetijbles, (luring the action of light in the day lime 

^ ca^edd aud retarnmxygenp heice L JHUSS. 

Oxygen is r?tjie^ .feviar than air, and when pure is tasteless 
colourless, and inodorous., Its chief use to the photographer is f o ; 
afloiding a brilliant light for exhibiting photographic made lantern 
shdes or when a powerfully actinic artificial lightis reZS m 
of Ins operations. (See the following article.) The readiest mo o 
of obtaining oxygen for this pmposo is ns follows!- 

/«EfSa ft n ixtu r of nbout 3 parts of chlorate 
llffi a \ p . n fc ? f b aek ox ^° of mangapose,, (thoroughly well 
mixed together,) is placed upon a common fire. L a slfovt thno 

2£<u! f!l' is f fwyed by an india-rubber tube 

attached to the nozzle of the retort into, a bottle of water, called the 



purifier, which may stand upon the ground. After passing through 
the water, which cools and purifies it, the gas passes along another 
india-rubber tube into a large wedge shaped india-rubber bag, which 
is capable of containing sufficient gas for an evening's entertainment. 
This bag may be filled in about half an hour, from half a pound, or 
less, of the mixed manganese and chlorate, When required for use 
the gas bag, filled with oxygen, is placed upon the ground between 
two boards hinged together, and upon the upper 011 c weights are laid 
sufficient to force the gas out at the required rate, along a tube, either 
to the spirit lamp of the oxycaicium light apparatus, or to the point 
where it unites with the hydrogen jet of the Ernie light, 

Perfectly pure oxygen is obtained from chlorate of potass alone, 
and collected over mercury after having been passed through a tube 
containing fused chloride of calcium. 

Oxyoalcium Light. This brilliant white light is produced by 
passing a jet of oxygen into the flame of a spirit lamp, and direct- 
ing the flame upon a small hall or cylinder of lime, (See Pig. 6, 
page CB.) 

OxYMEl/, A syrup made by mixing honey and vinegar in the 
proportions of 1 part by weight of distilled vinegar to 2 parts by 
weight of purified honey. Evaporate the mixture at 170°, to the 
consistence of syrup, and strain. Keep it in a cool place. It should 
bo dear, and of a yellowish brown colour. 

OxYMEL-Pitocnss. See “Preservative Processes." 

Oh one. Supposed to bo nil alio tropic form of oxygen, or 
oxygen in a peculiarly active state, Some chemists suppose it to 
bo a peroxide of hydrogen, which seems more probable. 

“ Ozone is formed when electricity is discharged into the air, 
when water is decomposed, and when phosphorus is allowed to act 
on moist air at ordinary temperatures, It is best prepared by 
putting a short stick of phosphorus, well scraped, into a two-quart 
bottle, with as much water at the bottom as will half cover the 
phosphorus. The mouth of the bottle should then be slightly closed 
and the bottle set aside. A column of thin smoke will almost 
instantly begin to nriso from the phosphorus, whioli is luminous in 
tho dark:. Ozone may almost immediately bo detected if a piece of 
paper steeped with iodide of potassium and striVch bo put into the 
bottle, tho starch becoming blue. When m Mtadr charged with 
ozone is 'inspired, it becomes highly poisonous, Small animals put 
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into it die ; and it acts as a powerful irritant to the air passages. 
As ozone, a colourless gas, is chiefly recognized by this properly, 
it has led to some curious speculations. By many, its presence, 
in excess or diminution, is supposed to be capable of explaining 
many conditions of the air which produce disease. Its an id l in 
precisely similar to what is produced when a powerful obtain) - 
pneumatic machine lias been long worked, and it is said that Mm 
operators in such cases experience symptoms not dissimilar to tlicwo 
of influenza,” — Glover's Chemistry* 

Pan on A3 no Cameea. This is a form of Camera invented by 
the author, in which pictures may bo taken upon one flat plain, 
including an angle of 90°, or more if required, without introducing 
the defects due to oblique pencils, such as distortion, indistinct* 
ness, &c. 

*' following figure will, it is hoped, bo intelligible with a fow 
words of explanation. 
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strong* and stout, one at tlie top, the other tit the bottom of it. The 
dark slide always presses against these hoops. They are circular 
ares, the centres of which nro in the axis of rotation of the tube. 
Tho ends of the dark slide arc furnished with wheels, which, as the 
slide is moved round, travel in grooves at the bottom of the camera, 
shown by the dotted lines. These dotted curves are CYolutcs of the 
lower circular hoop. The trip of tho lens tube is continued till it 
passes over the top of the upper hoop, and tho bottom of tho lens 
tube is continued till it passes under the bottom of tlic lower hoop, 
the dark slide is then placed between these projecting ends of the 
lens Uibe. A picco of wood lined with velvet is screwed to these 
ends, and, by pressing against the back of the dark slide, keeps it 
in its place against the hoops. 

It is evident now, that ns the lens-tubo is turned about its axis, 
and directed in succession towards tho different objects within the 
held of view, the dark slide moves with it, and is always pressed 
against the hoops, thus bringing the proper part of the sensitive plate 
opposite to the lens, — the velvet-lined piece of wood sliding at the 
same time against the back of the slide, and the wheels travelling’ 
along the ovolutes, 

The sides of the lens-tubo are furnished with folding doors, so as 
to diminish, at pleasure, the width of tho vertical band of picture 
exposed at any momcht ; and its rotatory motion may he regulated 
by means of a rack and pinion on tho top of the camera. Tho 
slmttor of tho dark slide maybe withdrawn, and inserted again, 
either through a slit in the camera at A, or B, Tho mode of doing 
this may be left to the ingenuity of tho reader. 

Tho acouraoy with which this novel instrument will do its work 
will depend upon tho accuracy of its construction. ^ Tho optical 
principles involve no difficulty, and tlie theory of the instrument is 
quite correct. All parts of tho picture will be equally sharp, and 
vertical lines will not be bent out of the perpendicular. Tho per- 
spective of tho picture will, however, bo “ panoramic),” and not 
" plane,” so that tho horizontal lines of objects will vnpish in curved 
and not in straight lines, If this ho thought an objection, the 
picturo may either bo mounted upon a bent cardboard, or bent 
round a glass cylinder, and viewed in a diaphanoscope, with the 
eye in tho centre of tho cylinder, Waxed pajper prints, viewed in' 
tiiis way, would probably bo finer than anything timt lias yet been 
seen in photography. : ■ 

. The panoramic camera will no doubt be found a valuable instru- 
ment for taking skies, •. • •••• •= \ •• • ■ 
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i? a3? f r ” mybe made of ^ fibrous material 
cmnlovwl y 11 and | jen teu into pulp. The substances commonly 

SSrUf W w fl ° 0t 011 rags> and for C0flvsei ‘ kinds of pnpcj 
glass and stiaw. We cannot m this work go at any length into 

makwT 3 i° f P aper “ maki ?& bllt wiU briefly describe the mode of 

JSn/lfp ^, e mostly imijortwl from Germany and the different 
poits of the Mediterranean. They are sorted by women j tom m 

va^hefft - UCl ^*° ^ ece3 ’ t,ictl dmted m ft machine, anl 
^ w ^ pi water ’ tlien in n stl “ on £ alkaline Icy, and afterwards 

effect 1 this t >ey ni '. e th , en . r f ady to be raiul ° iut0 P lll P- Po 
“ eiiLc j y T 1 ’ nCGd Wl , tk Wftte »» » machine cnlfcd the 
of ™!,, 1 ' by 1 the ™P ,d rotation o f a complicated piece 
IS Tr t l ’ ym o t ? miut0 tl,c flne3t imaginable tatters 1 and 

When the ** * about half 
vit w.ll - d bnlf stuff,” and is then “bleached,” generally 
lbne > one « two pounds of cidoridc of 

“half S” hf H 1 f ° l ‘ a c ' v V° 1 f fino . rn 6 S- Th >s is added to the 
m liouv i an It 16 eii p r| o> and the mixture is beaten together fcr 
tLmT n ,L i’ * l»eu ho b cnohmghqnicl run off, fresh water con- 

of tl "to " d by 

11,0 ai0 iog mixture nnd colouring mutton ore now 

ss£ia jrr 1 , *•, «•*» .<• - ** <*«*» 

ppn the fim^ied Sheets of paper in its bibulous state. The stuff 
!3 pow run oft into the “stuff chest ” or vat, 
wade as follows 

stand on^oXS 0 ' 1 fbe '^ftt-man,” the other the “ooucher,” 
of tk ® vat, Y ]dok i8 c °vered with a board or 
feet deeri witl^i^d«* m • i Ti e vat is about five feet square, nndfour 
k&SS&SSF - S Sl cmlmade of wood or stone. The stuff 
is tlien diluted with; warm water, and continually stirred Tim 
vat-man takes in lns_ hands a mould, which is the smo of the sheet 
of paper to be made. This mould is a frame of wood hav2 
et . 1 . >m ' 3 '™“ un £ across,' about an inoh and a half apart and 
!“ ?n e l “ “! d V"* frnmo, the wires being from fifteen to twenty 
per inch , oi sometimes a wove mould is used,- covered with fino 

3 %L££, T"* 

Tu l f the edges of the paper from being rough 
The vat-man pats the deckel upon the mould and dins it in n 
vertical position to about half its depth in the stuff S turns it 
in o a horizontal postion so as to cover it with the stuff, and gives it 



a peculiar kind of slmke, which distributes the stuff evenly upon 
the mould. The mould must bo held perfectly level during this 
operation, or the sheet will bo thicker at one end than the other. 
The mould is then pushed across the bridge to the “ couchcr,” who, 
after draining off the water, lays tho surface of the pulp upon a piece 
of felt, to which it adheres, and then returns the mould to tho 
vat-man. This piece of felt, with what wo may now call the sheet 
of paper adhering to it, is laid with other similar pieces in a pile, 
which, therefore, consists of alternate layers of paper and felt. The 
pile, consisting of 3ix or eight quires, is put, and remains for some 
time, under a pressure of about 100 tons, to squeeze out nil the 
water, and the sheets of paper are then removed, pressed again 
without tho felts, and hung across a hair lino to dry, in the drying- 
room. 

In this state the paper is bibulous, or blotting-paper, and the 
next operation is to size it. 

English papers are in general sized with a mixture of gelatine 
and alum, to winch sometimes flour, resin, and yellow soap are 
added, French papers are sized with a less soluble size, consisting 
for the most part of starch, with a little potass.* 

The sheets of bibulous paper are placed, one at a time, in a 
vertical position in the tub of size, and pressed into close contact. 
After a time the papers are taken out, scraped, and pressed to 
remove the superfluous size, then parted, and pressed again, and 
afterwards hung up to dry, a process wliich occupies two or three 
days, and must not be done too quickly. The paper is then pressed 
again. 

Tho paper has now to be glazed or hot-pressed. This is.dono by 


* With rospeot to tho Biding of French pap ova. Tho following reolpb wo# givon 
somo yonrs ago by tho Soolotfc d'Encouragoinont of Paris 
1 00 kilogrammes of dry p ojior Bin it, 

12 „ Blaroh, 

1 „ rosin, provJiouBly (Ub solved in 600 kilogrammes of 

carbonato of soda . 


18 pails of water. 

Tills eizo evidently rontlors tho paper alkali no. 

Tho following formula is given by H. ."Braeoimot, in tlio u Annates do Cliiinio," 
Vol. 28 1 — 5 .. .ft,, 

«To 100 parts of dry stuff, properly cllflheed through water, add iv boiling miifonn 
solution of 0 parts flour, with as inuoh cauatlo potass na will romlbr tlio liquid dear. 
Add to It 1 part of white soap previously dissolved in hot watoiv At (ho somo ilmo, 
boat half a part of rosin with tho rcqulello quantity of wook potass lyo for dissolving 
tho rosin, mix both solutions together, imd pour into thorn 1 pgrb of rUiina dissolved in 
aUttlowator. 

This bIzo also rondors tho paper alkaline. Aldm lms ati nclfl reaction, and there- 
fore ifingllsli paper sized with alum and golalino is.iioldanduot alkalino, 
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a nL n vl Lf / 1 bet "' fl T two S 1 "™ 1 Picards, alternately 

auWecS^r 1 « my flf y ^ Stcbonl ' (ls a hot “on plate, then 

subjecting the pile to the press. Or a pile of sheets of paper placed 

ma y be rolled backwards and forwards upon a 

Ksr, ggz “> — — * A *» 

tbAuLfl* 11 ’ 01 ' ? , now , fin kbed, nntl lifts merely to be trimmed, and 
48°0 sheets 0011 ” 161 (m< S ° Vt0(1, n,ul tifid U P 1,1 roams each containing 

fidWilSw? , 0pCMt ! Qn8 of ™ kin S Pnper by hand may be success- 
mrX » ^ti 4 by machinery ; the paper is then said to be “machine- 
made. It may bo made m sheets of indefinite length. 

I aper frequently contains metallic spots, consisting of particles’ 
of non, brass, or zinc, detached from the machinery, or introduced 
though carelessness in sorting the rags. The roughness of the 

pressed also occasions inequalities 
fmm pnimi ?« desirable to remove these imperfections 

from papu which is to be used in photography. The practice 
Scffnft™* 18 ?ronch paper-makers of colour^ their paper with 
2e f^ir rattn i' , (SUlpbldc °/ rodimn,) is also highly objection- 
tlm Mni n?fi la ? ll ° ^ l 1 u, P oses ; both as regards tlie appearance of 
tho paper,* Mid horn the probability that the introduction of mi 

proofe! 0 8U P u4 ° Ult0 14 m1 S ht «asist the process of fading of positive ' 

• Pvipti,lg p09itivcs in carbon 'ever come 
tato^gpt ei lal pise, (which it is tolerably certain that it will,) the 
iftT^pons now existing in paper for positives wiU be of less 

Papeb, India oil China; llndia^paper, or Chincso paper is 

Sate U 9 IuSl,T' era i Cr 3 |n Qri rH Ug tbo m proofs upon. from’the 

hmfibm °[ a bem,tiM c °lour, and made of 

, 9 ° the yomj^: : bamboo, winch are triturated, ground, and 

mats and tluroinnVv U set , t ' el ™ cnt **V ft heap covered with 
mats, and the papei is then made from it, The length of the fihim 

MCeiving IS 

on the other tile mnrV Mr ? ape i’ is smooth on one sido and boars 
on tiio otbei the maife of. a brush which is Used' in the fiiiislmur 

process. It is made in sheets 4 ft. long and 4 ft. broad When 

thhi sheet oKt UP ° n I " di , n ; p »fV 10 cement is used to attach the 
exerted bv the^lJfl^ the - W uok plntepifi eiy the mere pressure 

n!fviL by . th e cylinders u» the operation of drawing the proof 
ng sulhoiont to cause perfect adhesion between the. tyro surfaces. 
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hohm 15 H ^ ^^33 it * See * f Artificial parchment.* 1 

ste. W ©H together flour avul ft little cold water; then 

9 mu oil inore cold water as is necessary to make the paste of 
insistent 0 then toil the mixture, stirring it well all 

Imoj l«»tly\ stvaiiv it through muslin. Starch is better thnn 
for photographs. Sometimes powdered resin is 

[ with post 0 ^>'Lvc it body, and corrosive sublimate added to 
it keep- Wxg lnttcr caso it is highly poisonous, and should 

o left abovit carelessly. 

» 

HDULir>t- A- pond nlum suspended in the portrait room may 
ml with ml vantage $ ov measuring time by seconds. The pcndul- 
vliich iKJttts seconds, that is, which oscillates in a second of 
(api)roxiw* , ^y)j whatever be the angle of oscillation, is exactly 
,relu Icnfjth, 111 these latitudes. A metre is nearly 40 inches, 
en, n 40 indi pendulum, hanging against the wall of the port- 
opm bo set swinging before removing the cap from the lens, the 
tor, by coil nting; its vibrations, may regulate the time of ex- 

0 ns ftccnxrntely as if lie consulted a watch. A clock having , 
iduluni it, metre in length would be n useful addilym to the 
ait room* 

iilSPKOTXVK. There are two kinds of perspective delineation 
which photographer is concerned, m. } “Bane,” and 

nonimic 11? ex 1 ape otivc ” 

piano pex’spcotivo, objects are represented upon a vertical plane 
d between them and the spectator. Straight lines, called 
ual ruys*> J * ft-ro supposed to be drawn from the various angular 
;s A, IS, O, &c., of the objects, to the eye, and where these linos 
irate tho vertical plane, or “plane of the picture/* as it is called, 
orresponcliiig points «, b, c, &c., through which, if the figure be 
doted, it is the plane perspective representation of the objects 
on from, the point occupied by the eye (not eyes) of the spectator, 
irding to this definition a plane perspective view is nothing 

1 than a plane section of tho system of pyramids of wliiqli the 
drays arc tliu edges and the eye tiro common ; vertex j the eye 
j considered ti ninth ematical point. Tho rules of perspective, 
doro, merely relate to the cutting of pyrmnid^ by a plane, and 
purely £gooirictx*xeal f not referring in any way to. the structure of 
,iyo, or tlio image formed upon the retina, or tho .rules of optics, 
pectivo ia nothing more thnn a vorji, simple problem in solid 
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geometry, and it is marvellous to find that so little is accurately 
known of it by artistsj and that so many elaborate and expensive 
works should haye been written about it, wlicn in fact fcho whole 
thing lies in a nut-shell, as we shall now show ; not however 
without calling on the reader for his patient attention, mul careful 
study of our remarks. 

Let us first suppose the object to be represented to bo an infinite 
straight line, making an angle, <p> with the plane of the picture, mul 
meeting it in the point A. Then, in order to draw the perspective 
view of this line upon the plane of the picture, it is evident that wo 
should require to join the point A with some other point X, Tim 
question becomes how to find this point X. If it were possible to 
dmw a visual ray from the eye to the end of an infinite straight lum* 
the point where that visual ray would cut the piano of the pictures 
would be the point X required. Put is it possible to draw such n 
line? It is. We have simply to draw through the cyo n lino 
parallel to the given infinite straight line, and the point* X where 
this line cuts the plane of the picture is found at once; for although 
parallel straight lines do not meet at any finite distance, they mny 
be considered as meeting at an infinite distance, infinite being only 
another term for “not finite,” and the second form of the expression 
being identical with the first. But this is becoming metaphysical. 
Practically, the problem is solved. The finite lino AX is tho per- 
spective view of the infinite line proceeding from A, and making ml 
angle <p with the plane of the picture. 

suppose any number of other infinite straight lines to make 
the same angle </> with the plane of the picture, and to meet it ill 
pomte/.B; 0,. B, It is evident that the perspective views of nil 
thesMtraight lines would be terminated in a common point X, and 
would consist pf .liMM.AX, BX, CX, &o. radiating from X } this point 

pav^cfstrai^mies ,< VanUlling ° f ,Hwt l )artioulnl ' system of 

Hence we arrive . ut the following general rules— 

The vanishing point of any system of parallel straight lines is the 
mXneVttrJZT thr0U9h the wpnaa to that system outs 


If a horizontal plane be drawn through , the ove the Ufie in which 

mid S£ t ? “ ne °/ the f ? icturo is 0ft hod tho ";hoiizontal Lino i” 
and if a hue be drawn from the eye perpendicular to tlio horizontal 


is ‘unon T tL V ‘ l ^hS^ <> i n r ° f >> 3y , st ™ of P lu ' al!o1 horizontal linoe 
1 honzontal line of the pie toe.; the point being 


vm 


nil 


foiiml by drawing through the eye a lino parallel lo any quo of tlio 
»y»lem of lines, 

&iuL Tlio vanishing point of ft system of parallel horizontal lines 
11 1 miglm to the plane of the picture is the “point of sight ” 

Now wo coino to the ciiko of tho vanishing point of a system of 
parallel linos which are pnrcillol lo the plane of the picture ; that is, 
to tho nnim In which Ihti angle 0 vanishes. These lines lmvo no 
vanishing point, because the line, drawn through the eye pnrnllel to 
them never meets the picture. They arc consequently represented 
by parallel lines in the picture. 

Observe the practical conclusion* : — 

lab Art vortical straight lines in nature arc repvoson ted by vortical 
st raight lines in thu picture, They do not vanish towards a point 
in the. zenith, as is generally erroneously supposed. In fact, in 
st ricl uc curacy, vertical linos would vanish downwards towards the 
centre of gravity of tlm earth, 

#mh Tim horizontal linos of a building which nro parallel to 
the plane of the picture nre horizontal Hues in the picture, 

Should Urn reasoning by which these conclusions aro established 
bo thought somewhat metaphysical, then wo may return to the case 
of the section of a pyramid, Place a square board vertically behind 
the piano of the picture, and pnrnllel to it. Then, since the section 
of a pyramid by n plane parallel to its base is a figure similar to the 
base, the perspective view of the snnnro is also a square, that is, 
neither Uio vortical nor tlm horizontal lines haves any vanishing point. 

Wo have now discussed the whole theory nucl mystery of piano 
perspective, If the reader has carefully followed oiiv reasoning ho 
will not require to spend his money in treatises on perspective, 
(which am generally full of gross blunders,) but may trust to his 
own good sense to apply the rules which we have established. 

The following reuiarta should be borne in mind 

In views of marine scenery, the horizontal lino is always higher 
than the mi lino, hoonnoe of the dip of the visible horizon ) and the 
ana-lino is n curve convex to tlm horizontal line, and most nearly 
touching it in the point of sight. 

Tito perspective view of a sphere is art ellipse in every enso, except 
that in which the line joining the eye and the centre of tlm sphere is 
pcrpcndiculur to tlm plane of the picture, «o that tho oontro tit tho 
sphere is on the point of sight, For let a visual my travel round a 
sphere, it sweeps out a mw with a circular base, and tlio oblique 
section of such a cone in nu olli/mt. 

If tlio plane of the picture be inclined to tlm vortioal, vortionl linos 
have a vanishing point either above or bolowtho horizontal lino. 

y 
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The reflections of vertical objects in water are vertical, mid have 
no vanishing point, because the image of a vertical line is in Hus 
vertical produced beneath the surface of the water, and not in a hori- 
zontal line lying upon the surface of the water, as it appears to bn. 
When the reflection of a vertical line is not represented ns a contmim- 
tion of that line, but as making an angle with it, the porapunlivu h 
incorrect, no matter in what part of the picture the vertical Jinn nmy 
be, or how situated with respect to the point of sight. Tim ndl ca- 
tion of an object which is out of the perpendicular is not necessarily 
in the same straight line with it, but in general makes mi angle with 
with it. 

The reflection of the sun or moon is always vertically nil dor it, mi 
matter where the point of sight may be. Also, the bar of light pro- 
duced by the reflection of the sun or moon in rippling water in always 
vertical, and does not appear to approach the spectator, ns it in in- 
correctly represented to do in many pictures. It is always a good 
plan, therefore, to take the point of sight immediately bcmoulli tins 
snn or moon, when they occur in a picture. 

Some of the above remarks may be received with surprise and in- 
credulity by some readers, but a little consideration will shew that 
they are strictly correct. 

Panoramic Perspective is when the picture is represented upon n 
vertical cylinder, of which the eye is in the centre. In this kind of 
perspective the rules are somewhat moro complicated, nnd need nut 
he stated in 'this work ; it will be sufficient to observe; that, in n 
panoramic picture flattened out, straight lines vanish in curves, not 
in straight lines, 


When the linage is formed upon the focussing screen of a camera 
luivuig< a small pin-hole in front instead of a Ions, it is in poiTcctlv 
true perspective ; for if wo consider the pin-hole ns the vertex of the 
sys cm of pyramids. formed by lines drawn from it to the objects, ami 
that these lines are produced through the hole so ns to form another 
an( * aimilart 0 the former, but inverted, it is evident 
is nr, mil nn'i 10 ” ^ tUS second system mode by the focussing sore on 
L v wlr t0 a s . e , ct ™ » nde kv a screen placed symmotri- 

am y s im?nr fT ° PP ? 9lte s . ldeof tho Pin-hole, and therefore equal 

and snmlai to a perspective view obtained in the ordinary way, bit 

exnos^ff G a r^iYfn AS f Cl1 j 01 ‘°cnrl)onic acid This gas is made by 
exposing a mixture of carbomo oxide (0 0) ami chlorine cases in 
equal volumes, to the action of sunshine. They oombino nukitlv and 

phosgene „ „„ ,„ lum boi„ g , „auo.K »“B 
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gas is nn acid, pungent, suffocating compound, which is decomposed 
by water, See “ Chemistry of Photography 

Phosphate or Soda, There are three phosphates of soda. 
The common phosphate is obtained by saturating phosphoric acid 
with carbonate of soda. It is a salt having an alkaline reaction, 
eflloresccnt, and soluble in 4 parts of cold water, It 1ms been used 
in the first preparation of paper in a printing process with phosphate 
of silver, discovered by Mr. Maxwell Lytc, and which docs not re- 
quire the use of u hypo” for fixing, See the following article. 

Phosphate of Silveh. 3 Ag. 0, cP0 6 . This salt is obtained 
by adding a solution of common phosphate of soda to one of nitrate 
of silver, . A yellow precipitate falls, which is phosphate of silver. 
It is fusible at a red heat, and soluble in nitric, phosphoric, and 
acetic acid, also in ammonia and carbonate of ammonia. It is 
discoloured by exposure to light, The principle of the phosphate 
of silver printing process is founded on the solubility of the un- 
reduced phosphate of silver in nitric acid. Unfortunately, the 
prints are red ancl require toning, besides being liable to contain 
chloride of silver ancl become discoloured in the lights. 

Pitospiioiti. Bodies which emit light in the dark, after having 
been exposed to light, are called " solar phosphori.” When wc 
consider that bodies which have been exposed to heat continue to 
radiate heat for somo time after being removed from the source of 
heat, and that heal, and light are most probably undulations in the 
same ether, differing only in the length of the wave, the existence 
of solar phosphori cannot be considered a remarkable phenomenon ; 
on the contrary, the wonder is that so few bodies should exhibit the 
property possessed by them. 

The first solar phosphorus on record was discovered about the 
year 1630 by Cascnriolo, a shoemaker of Bologna, who foiind that 
calcined sulpfiate of baryta was luminous in the dark after having 
been exposed to sunshine, and that it continued hyninous for some 
hours. The inattar speedily assumed importance, and considerable 
quantities of calcined Bologninn spar (the native sulphate employed) 
were sold as an article of curiosity. 

" Canton’s phosphorus” is another example of the property. It 
is made by first calcining oyster shells in the open fu*o for half an 
hourj then selecting the largest and whitest pieces, mixing them 
with about ono-third their weight of ilowers of sulphur, pressing the 
whole into a crucible with a closely luted covers' and keeping it ut a 
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red tot for an hour. Tito contents when cold may bo turned out 

Vt . f * been exposed to sunshine. 

The blnf nT W at “ tM1 red hent is nl8 ° n solar, phosphorus. 
I ho bine nnd violet rays appear to be most effective in nrodncimr 

mif IST,?”"- “ ? ” ot r “" a »'« l.l.?C&3f 
Sd ,g T„i‘'“,r “r 1 *» *«* i»™ wS 

Lt; ' i , f ie tf los P* lon from heat ns well ns from lie-lit Tim 
native phosphate of lime fonud near Estremndurn in Snnin and 

te» aro V the e ?ost° f ,?"•* one called «eh’loro- 

when slightly heated, oSSk" 8 ' TUeS ° bCOOme llUI,ino " 8 

itc3h°of e th n e S^ Ul)3tnn i M n -'° s P° otnnco< '3ly phosphorescent. Tho 
Jr 3 /. ot tho tench, carp, herring, and sole is luminous before mitre- 

KlESTn'”' 6 IT 1 ' is T by“S. 

o quadmpeds, and lias never been observed in flint of birds Tim 

IsssrrJin - 

1”“V “ to Ute 11 <• 

T 3ses hm : e been known to ex,iiWt 

p S =!n /’ V 1 . Property is rare in the vegetable kingdom. 
Hplmte of 1)0tass fM 

m SH;J= 3 »' This remarkable elementary body is 

St and mineml ViZ t ? f nnimal8 > ^o in tho vege 

In 1 b0nes . it «*ts as phosphate of 

sulphuric acid - mid tli'afi'ir™ by ac t ,n S on onlcined bones with 

Jatir °* It . fi*,™ 1 ”;" “ “ntlonKtl nod drops into 

bift becomes red wL f *?**”»* yoUomah white substance, 
aVinstance of -fe" 0 is supposed -to afford 

oils and ln efcLr Py * 11 “ ^ water, but soluble iu 

’ tnneousfv^n'^.lip 3 j^W f COmbus .c b * e ond i Jutns slowly ;and spoil- 
PiroTO-GoiLVANoonAruy. This is a- process ; to prpd^ ff 
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copper plates ready for the printer by the joint action of light and 
electricity. A company was formed at Holloway, in 1856, fov carry- 
ing out the process, under a patent obtained by Herr Pretsch, who 
superintended operations. 

We paid a yisit to the establishment in November of that year, 
and Herr Protach was kind enough to explain the various stages of 
the process. Wo subsequently wrote the following article in " Pho- 
tographic Notes” No. 16, describing what we lmd seen and heard. 

“ A positive photographic print is first taken,— generally on paper. 
In order to produce from this a copperplate the following operations 
arc employed : — 

t “ First ; — A sheet of glass is coated with gelatine containing 
bichromate of potass, and other chemicals. When dry, the positive 
is laid upon it, face upwards, and it is oxposed to light in a pressure 
frame for a few hours. The time of exposure of course depends on 
the intensity of the light. Sunshine is preferred, but is not necessary, 
The picture upon the gelatine is developed in raised and sunk parts 
by immersion in a fluid, the principal constituent of which is water. 
Where the light lias not acted, the gelatine swells and forms a ridge, 
or a scries of minute granulations. Where the light has acted, the 
gelatine is hardened and docs not swell. The picture upon the gelatine 
is very curious, and resomblcs ft positive by reflected light, the sha- 
dows and chirk parts being rough and the lights smooth and polished, 

“ Second \ — A mould of the picture upon the gelatine is taken in 
gutta porchn, This mould is an intaglio picture, precisely resem- 
bling the finished copper plate. The gutta perclm mould is about 
lmlf an inch thick. 

" Third j— A copper plate is made from the gutta porcha mould, by 
means of the electrotype process. This part of the process is very 
slow, occupying perhaps a week or two. The copper plate thus ob- 
tained is called tlio matrix. It precisely resembles the original 
gelatine picture. 

" Fourth ; — The copper plate from which the proof is to he printed 
is now obtained by the electrotype process from the matrix. This 
is a slower process than the last, because the copper is much thicker. 
It occupies about three or four weeks. 

“ Tlio entire process therefore occupies about six weeks. From 
the final plate four or five hundred good impressions may ho struck 
in the ordinary way j — a considerable number of plates may bo ob- 
tained from the matrix j — a considerable number of matrices may be 
taken from the gutta porcha mould j — -and a considerable number ot 
gutta perclm moulds from the gelatine picture. Here then are the 
means of almost indefinite multiplication, Some idea of the number of 



proofs ^ich might be obtained from the original gelatine picture 
would perhaps be got by multiplying BOO by itself four times.* This 
gives move than sixty thousand million impressions; that is, sufficient 
proots for six times the present population of the earth. The most 
elaborate subjects may be engraved by this process in ns short a time 
ns the simplest, the amount of detail in a photograph or photo-galvano- 
g pi ranking no difleronco, for light, chemistry, and electricity dotlio 
n r 7* e tlme , nt P re sent required for any subject is a few weeks ; 
the time frequently spent on engravings is tivo or three years.” 

, 10 company ccndfed operations a few months ago, probably from 

!mli^ 0 r 3 i n0 fu eiI ! g , m V" fficicntl y Perfect state to render tliem 
r P . -J. 0 t J ie * le 'l 3 of the engraver for rctouobing their plates. 

|. . 1 5llC l\' 0 , regretted, because the process is perfectly suitable 

. “ "j “ ss , of artistic subjects which - taken from nature by photo- 
r l n ^ ll . tlpl,e<l m .l n ' i ' Uera ’ ink. would be of great service ns 
pupils f ° l a * tlSts ’ or co i )lea for drawing masters to lay before their 

T !' is P™*®. iiko Hie last, is in a some 
i v i 1 ec stnte * but it will no doubt receive further development 
rl b “r ° CVentufl l 1 . 1 y of inu .°! 1 Pi-n«tical utility. It consists in pro- 
t ® , lmn ft ’logativea positive upon stone which will tnko printers’ 

‘ , nt *p ay )(1 S ni n te ? fl ' 01 !* ' Il t * ,e same '™y as an ordinary litho- 
-iwo methods have been employed which arc totally different 
iMpnoiplo, since one depends upon the oxidizing, the other the dc- 
0 i’Sbi-* The first method was described by Mr. 
JJpfcSB. ° f t1w pi »otogr«phic Society of Scotland 

18, follows 8 — ' u,uhvns re P ortetl in “ Photographic Notes,” No. 

it iii T ft^nnrtn^tm P n^ tllin i 01ri °f Jurtea, about 1| inch square ; pound 
intn p i 18 reduced to a very fine powder * then put it 

ether. Shake ii°fVt b uln ' upon this, 6 ounces of pure sulphuric 
j I.., .. f or tan minutes, and then let it stand for live min- 

other lte f rr r blt ^ eU has fnllen t0 tl10 kottom,, leaving the 
ctiier perfectly transparent, but of a rich brown colour. This bemid 

houfdbe kern'f " St b ? ? ,lr m ° ff int ° a ljottle . winch it is desirable 
on ml t™, 8,loh llc t l V cls as may afterwards bo redistUled, and 
STboX en^ Pl ’ r - a,1 i se ™ ble ethCT - - To return to the 
n iS el b o, f G ? nt(un,n S % sediment of bitumen .-lb ounces of 

lottie wellfor^n °8' flln P° u red ; upon this bitumen. Shake the 
bottle nell for a quarter of an horn-, and then pour the contents of 

«ow T in g a a sraT r f tCr int ° a ®^hn stopped" bottle. This liquid is 
n * ^ 01 use > and the sediment remaining may bb 
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■thrown away, ns it can never again be used. I may mention that 
the liquid should he of a beautiful brown transparent colour, lake 
a lithographic stone, (the blue ones are better thou the yellow the 
difference between the blue and yellow tints being about the same 
as in blue and yellow post paper);— sec that the printer has prepared 
it with a very line grain, ns if for ft'clinlk drawing. Place it upon a 
table, in a room with ordinary day-light,— but avoiding the sun s 
direct rays, Let it be levelled with a spmt-levcl, till it is perfectly 
horizontal. There should be no current of air in the room, and the 
operator should move ns little ns possible, cither before or after the 
operation, that any movement of his body may not cause a current, 
ilia breath should also be held for a few seconds. He is then ready 
to begin, and for that purpose should pour out as much of the liquid 
into a wine glass, ns will be required to cover the surface of the stone 
— a quantity which experience alone can teach lnm. lie then pours 
it gently and slowly, but regularly, on to the centre of the stone. 
It immediately runs all over, and spreads itself; and lie must be 
again cautioned against withdrawing his arm quickly so as to produce 
a current of air, In less than a minute the whole ot the ether will 
have evaporated, leaving ft dry looking light brown surface, which, 
on examination by a powerful lens, ought to appear granular, m 
other words ought to be composed of myriads of ime dots or stip- 

1>lc « Tho negative, if of glass, must then be laid down upon the 
stone; and great attention is required in laying it down, so that it 
may bo at once put upon that part of the stone which is desired, for 
it must not afterwards be shifted, or the surface will lie destioyed. 
It is then desirable to surround tlie negntive with slips ot pasted 
paper, so ns to paste, and so attach, the negative closely to the stone, 
and in that way prevent air or dust getting between the stone and 
negative. It may then be exposed to the light. The exposure will 
be regulated by the experience of the operator. In ra y ex- 
perience it varies from half an hour to three days ; but I think tl e 
three days’ exposure, without the sun, more likely to be successful 
than the half hour’s exposure with the sun. The stone must then be 
removed into the operating room, the pasted slips of paper run round 
with a penknife, and the negative at once lifted cleanly off the stone, 
Tho oporator can then more leisurely remove the slips ot paper with 
a knife or other sharp instrument. A zmo bath is then placed 
horizontally on tho table ; into the bath is poured as much ether as 
will give a depth of * of an inch. The stone must then be let into 
the bath, face downwards, exactly as one silvers an albuinomzed 
plate — that is gently, but without hesitation or jerk. Aiter.it nas 
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been there for 8 or 10 seconds it ought to be raised to an angle of 
or three tunes, up and down. Great dexterity is now 
required, Iho stone must he at one movement turned over face 
upwards, and the upper end of it made to rest upon the side of the 
bath, which ought not to be more than 3 inches high. At this part 
of the operation an assistant is required, who should lie ready with 
a few ounces of pnro ether, which lie at once pours over the 'stone 
mtli a continual movement hack and forward, along the upper end 
of the stone. Phis ether runs rapidly down, washing away any 
loose particles of bitumen, which had not been perfectly removed by 
lie washing m the hath. You then place the stone upon a table 

Sr T"n n and you see before you the image upon the 
stone. Should the shadows instead of being dark appear light and 
the lights appear dark, the operator will kifow that 1 It is good for 
nothing, mid that oyer-exposure was the cause of failure. 

Iho stone should now be placed in the hands of the printer 
who will etch it, as he would a chalk drawing, using perhapsV little 
less acid j. he will then cover it with gum in ho usual way and o 



T mnv nAA VaVnTi I” '" ia l' a0 of Htliographio ink, as required! 

LSt of the tint in,preS91ons alwfl >' 3 l00k best l»l>cr, on 

eJli^Kn^ ou \ n ston , e ' 0f “ch of the two specimens 
exhibited BOO copies have been thrown oil’ and no difference could 
be seen between the first and the last.” comct 


The second process was patented in England by M. Potterin' of 

SKgS* •? 

“I }“ nt photographically, with ink of a greasy. nature, upon 

Brat, *** 

more lS R 41,6 the design one or 

nifio/nf nu fi ms equal parts of a concern, rated 

So ution of albumen, flbrmo. gum arable, gelatine, or similar organic 

ofb£j’ ^OT d ^mJv'b tl ’ a ' e |i'f Wt r Mbf ' cl »te ordiiobr^iato 
ml&lJUwS r- does opt precipitate the organic 

is then drierl lf tUA° i T' or compound layer or film 

dued, if the photographio impression is to be produced by 
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contact; or it may be used in a moist state when the photographic 
impression is to lie produced in the camera obscura. In producing 
the impression "by contact, the surface is covered with a photo^ 
graphic negative picture, or an engraving, or other transparent or 
partially transparent object or screen, and then exposed to light as 
in the ordinary photographic process. Alter a sufficient exposure, 
if the surface has become dry, or lias been used in a dry state, it is 
moistened with water by means of a sponge, and while moist the 
greasy ink or matter is applied to the surface by a ball or dabber, or 
by n roller or press, or otherwise, and it will be found to adhere to 
those parts only which have been affected by the light. Thus, if 
the screen employed be a negative, having the lights and shades 
reversed, the print will bo a positive, with the lights and darks cor- 
rect ; ami if tho screen be a positive, the print will be a negative. 
The print may bo retained on the surface upon which it is first pro- 
duced, or it mny be transferred or printed upon paper, or other 
siii table material, and the operation repeated. I thus obtain a de- 
sign upon lithographic stone, or other suitable material, from which 
I am enabled to multiply impressions by the method of lithographic 
printing by inking tho moistened surface with a greasy ink” 


Mr. Maopherson is not tho inventor of the bitumen process ; 
j\L Nicephovc Niepce first used bitumen in photography, and M. 
Negro, of Paris, first applied it to photo-lithography. 

. PIGMENTS. Positive prints may now be obtained in various pig- 
ments, by mixing them with an organic substance, and bichromate of 
potass, — applying the mixture evenly to the entire surface of a sheet 
of paper, drying it, and exposing it under a negative, —then washing it 
in water or a suitable solvent, which removes the pigment from those 
pnrta of the paper which have not been acted on by light, and leaves it 
iinnly eeirtontecMp the paper in the parts which hive been so acted on, 
The process of printing in pigments has not yet received much atten- 
tion and tho results are at present move or less imperfect ns compared 
with those by the old processes ; but since prints by the methods 
in common use are extremely liable, if not certain, to fade, it is of 
tho utmost importance that the methods of printing in carbon and 
permanent pigments should bo so far improved fis to yield results 
artistically equal to the otlicrs. 

The following is a brief account of >somo of the common pig- 
ments;-^ 



Black. Ivory black is made by calcining’ ivory dnst in a close 
crucible . Lamp black is the soot produced by the combustion of 
oils, resins, and other vegetable substances. 

Umber . A brown mineral found in the island of Cyprus i it is 
composed of silica, alumina, and oxide of iron and manganese. 
"When calcined for half an hour at a red heat the pigment called 
burnt umber is produced. 

Asphalkm. A line rich brow pigment. See “ Asphnltum.” 

Sienna, An argillaceous mineral found in Italy, and also near 
Wycoinb. .By calcination it becomes burnt siemm. 

Smalt blue , A glass coloured with oxide of cobalt, and pul- 
verized. 

Cobalt . Hydrate of alumina mixed with hydrated oxide of cobalt, 
dried and calcined. 

Sulphate of Indigo . Chemic blue y Saxony blue , Indigo dissolved 
in about six times its weight of sulphuric acid, then diluted with 
water, and neutralized with potass. 

Russian blue . A compound of cyanogen and iron. It is not 
considered n permanent pigment. 

Stone blue, Finely powdered indigo mixed with starch paste, and 
made into lumps, 

Copper blue * A mixture of carbonate of copper and clmlk, ex-* 
posecl to tho air until it assumes the proper colour. 

. Ultramarine . A pigment composed chiefly of a costly mineral 
called Lapis lazuli, brought from China and Persia. 

Artificial ultramarine, A pigment containing sulphido of sodium, 
obtained by fusing together in a crucible, porcelain clay, sulphur, 
and carbonate of soda. French photographic papers arc tinted with 
this villanous alkaline sulphide, which is enough of itself to cause 
the fading of any photograph. 

Blue verditer. Nitrate of copper mixed with ohalk. 

Copper green, Native sub-carbonate of copper. 

Brunswick green-. Carbonate of copper mixed with calcareous 
matters. ' 

Vienna green, A mixture of arsenious acid anWordigris, 

Green verditer . An accidental variety of blue vorditor. 

Sap green , The juice of the berries of buckthorn, black alder, or 
ever-green privet, mixed with; lime water and gum avabic, mul eva- 
porated until quite thick. , 

Irk green , The juice of the petals of the iris added to quick 
lime, . 

■■■fparniine .- An extract from the cochineal insect. = : < 

lakOi The colouring matter of raw shellac, 
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Brazil-wood lake, A mixture of a decoction of logwood, alum, 
nd chloride of tin, to which carbonate of soda is added to form a 
irccipitnte. 

Madder . A colouring matter obtained from the root of the Rubia 
inclormi , which grows in the South of Europe. 

Brown pink. To a decoction of Trench berries and fustic, boiled 
nth potass in a tinned vessel, alum is added. Tlie precipitate is 
* brown pink.” 

Butch pink, Turmeric is substituted for fustic, and whiting for 
ilum, in the preceding formula . 

Orange red. Sandhi* White lead calcined. 

Red lead. Minium, Litharge (oxide of lead), roasted in a re- 
rerbevatory furnace. 

Indian red. Peroxide of iron. 

lied chalk , Clay iron-ore. 

Venetian red. Oxide of iron. 

Alum while, A calcined mixture of honey and alum. 

White lead. Basic carbonate of lead. 

Permanent white. Carbonate of baryta. 

Zinc white. Oxide of flino. 

Chrome yellow. Chromate of lead. 

Indian yellow . A concretion formed in the intestines of the camel. 

King's yellow. Sulphide of arsenic. 

Naples yellow, A calcined mixture of lead, antimony, alum, and 
salt. 

Patent yellow, Chloride of lead. 

Queen's yellow , Turpith mineral, or sub -sulphate of mercury. 

Yellow lake, Trench berries boiled with potass, and precipitated 
with alum, 

Ochres, Native oxides of iron mixed with argillaceous and cal* 
onreous earths. 

Verdigris, Acetate of copper. 

Indigo, A product obtained from the indigo plant. 

Sepia. Tho-iblack liquid contained in the cuttle fish. It consists 
of carbon, along with albumen, gelatine, and phosphate of lime. 

Vermilion, Cinnabar, Protosulphidc of mercury . 

Terra eerie. Silicate and phosphate of protoxide of iron. 

Pins. Pins are used in photography for hanging up papers by 
the corners to dry, or for pinning the corners to a board. Black 
pins coated with enamel are the best. 

Pipe Clay, A clay analogous to kaolin and found in the Isle of 
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Puybec, and Dorsetshire. It contains a large proportion of Alumina, 
ana is sometimes used for decolorizing old nitrate baths. 

Piaster of Pauis, Gypsum. This useful substance is made 
by rousting sulphate of lime at a temperature of about 600°, by 
wbioh the water of crystallization is expelled. When plaster of pavis 
is made into a paste with water, it soon solidifies, and this property 
constitutes its value for taking casts or moulds. Stucco and sen- 
gliola nvo made by mixing plaster of pans, coloured in various ways, 
with size and water, and polishing the surface. Gypsum, or native 
sulphate of lime, is frequently used as a manure, particularly for 
clover crops. Sulphate of lime is soluble in 500 parts of water 
and it is this salt which principally renders water " hard.” 

Plate. In optics, a transparent medium bounded by parallel 
plane surfaces is called a “ Plate ” When a ray of light is refracted 
through a plate, its direction at emergence is parallel to that at inci- 
dence, and it does not suffer deviation but only displacement ; the 
amount of displacement depending on the thickness of the plate* 
1 he same thing happens when a ray is refracted through any number 
of plates of different materials in contact ; — it merely suffers displace- 
*mont and not deviation '—the medium external to the plates being 
supposed to be tlm same, 

Plate Glass, This is made of the snmo materials as crown 
glass, and docs not contain lead, Vast quantities of it are now used 
’ in photography. Plate glass is made by pouring a quantity of the 
fused. Tmetnl * upon a table or cuvette of cast iron, and then pass- 
ing a toller over the surface,* The plate is then annealed or ul- 
lowed to cool slowly in an oven, or cavquaise, along with others, 
n hen cold the plate is removed, and carried in an upright position 
to a part of the manufactory where it is to be roughened down and 
polished. This is accomplished by fixing one side of the pinto with 
plaster of paris to a horizontal stone table, and another plate to a 
piece of apparatus above it, The apparatus is theft put in motion, 
and the surface of the upper plate rubbed upon that of the under 
one, with wet sand between them, by a pircum -rotatory motion, at 
tlm same time that a peculiar lateral motion is given to the table 
supports the lower plate, When the plates aye in this way 
sufficiently worked: on ;pfte fnco, the process is repeated on the other, 
T he plates are next smoothed in the same way by substituting moist 
emery for moist sand, and the polishing is effected by oolcotlmr 
(oxide of non) applied by rubbers of; felt. The final polishing is 
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iven by women, who rub two plates together with a little moistened 
nitty of tin between them. 

Manufacturers of plate glass should be particular not to pack it 
Lp, when intended for photography, with printed papers between 
he sheets, for it has been found that permanent impressions are thus 
iomraunicated to the glass, which are reproduced upon the photo- 
graph. It has been affirmed that these impressions cannot be re- 
noved by the strongest nitric acid* 

Plate Paper. The thick bibulous paper upon which engravings 
we printed. 

Plumbago, Blacklead, Graphite. This substance is com- 
posed of carbon and iron, and contains about 8 per cent, of iron. 
The finer kind is used for blacklead pencils, and the coarser kinds 
for polishing grates, diminishing friction in machinery, &c. It is 
almost exclusively obtained in a pure form from the mine of Bovrow- 
dale, in Cumberland ; it is infusible, very difficult of combustion* 
and sometimes occurs crystallized in hex angular plates. In an 
impure form it is not an uncommon mineral, and is found in detached 
masses, generally, among primitive rocks. 

Plumbers’ Solder. Equal parts of lead and tin. 

Polarized Light. See “ Light,” 

Portrait Boom, The construction of the room in which 
.portraits arc taken is a matter of the first importance* The best 
arrangement for producing a pleasing expression in the countenance 
of the sitter, au artistic effect of light and shade, and a portrait 
free from distortion and disagreeable exaggeration of near objects, 

is as follows: — „ x 

The room should be at least 8 0 feet long, 10 feet wide, and 8 feet 
high at the sides. The roof should have a ridge from end to and. 
Both ends of the room should be dark, and nearly in the middle 
there should be a window on each side coming down to within 3 
feet of the floor and going up to the roof. In the roof there should 
bo two skylights exactly corresponding in breadth with the windows, 
and going up to the ridge. The width of the windows and skylights 
need not exceed 5 feet, They should bo provided: both with^ black 
and white blinds, which can be drawn at pleasure, and also with the 
means of opening and shutting them in calm or hot weather. The 
background is placed at that end of the room which is nearest to the 
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! hc , cm f m tiic , ° t,ier - whit ° «««»»■ ™™xbk on 

lolleia, should also be at lmnd when required to throw a reflected 

hght upon any part. The room should be entirely papered with 

VZl?r bl r,W’ T 1 tlie e >' C3 <* «» sitter should never be 
clnected towards the light, but into darkness. 

ihe portrait room should, if possible, be built of wood, and made 
to turn about an axis in the centre, with two wheels at each end, 
so that it may be placed in any direction with respect to the light. 

hen this is not practicable it should be placed north and south, 
and the sitter should faco tho north. A lens of long focus and large 
aperture should be used in preference to one of short focus and small 
aperture; not because n large aperture is better than a small one. but 
because it is at present a matter of unavoidable necessity. A lens 

fj™. sho . rt f? cn ? for th « size of tho picture produces horrible 
toition in the imago. Photographers geneinlly are too fond of 
straining their lenses and working with oblique pencils. The only 
objectwn which can properly be raised against a lens of long focus 
and smtablo aperture is that which arises from the room being filled 

a! W,W Sm f y rlt T 9pl T of a town > wl,ich Anders the picture 
flJSS T P ro ^ lo ® s . % when the camera is too far front 
® sdter To avoid this evil, portraits should always be taken in 
the suburbs and not in the centre of a large town. 

• i„° nQ01 . , of tlie room should be covered with light hollnnd 

onned rf h i°' Ulho °ni 0 ^ th ° 81 } ter ’ mi(l with ll «vk drugget at the end 
opposite to him. Chairs, sofas, tables, vases, &c., should not be 

poged, berniso the high lights look like spots of snow in the 

amip 'ln (1 ° un f P|j un i or povorty-striekon, or of ugly design should 

whrUt ! 1 f 01 i t 'T t r0 TV 011 th ? contrnr y i(i should lie furnished 
with articles of taste mid luxury, but not with anything gaudy or 

1 stiaotmg to the eye, The camera stand should be place! upon a 
platform mounted on wheels. V 1 

.,? 11 Asking a portrait, one of the side windows should always have 
either the white or black blind drawn, and the same may in general 
Sail* *. “» , Tk« object o( tin. i, toillKS. 

fight upon one side of tho face than the other. 

Positive Collodion Phooess. See page 120. 

Potass, KO— 47. Hydrgto. of Potrtsp, KO, 110=86. < 

Caustic Potass,” or hydrate of potass, is obtained by boiling 
bg#or m an iron veasobdaked'Me: andra solution of carbonated 
onniL c«vbomo.:aouV, leaves the potass and goes to the li me* 

ioumng ftuihsoluble precipitate of ourbonato of lime, and the potass 
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mains in solution. When a little of the liquid taken out ceases to 
brvcscc on the addition of an acid, the decomposition is complete, 
le clear liquid is then drawn oil’ into an iron or silver vessel, eva- 
irnted to dryness, fused in its own basic water, and run into moulds, 
lc sticks thus formed still contain a little carbonate j this is re- 
oved by dissolving them in absolute alcohol, when the carbonate of 
itass is precipitated as insoluble, but the plan is open to objection 
ICG the alcohol is liable to bo decomposed. 

Caustic potass is soluble in half its weight of cold water. It is 
ghly alkaline and caustic, acting energetically upon most organic 
bstnnces, and dissolving sulphur, alumina, silica, and several 
lpliides ; its aqueous solution, also, dissolves the oxides of some 
the metals, as manganese, y.inc, lead, tin, antimony, cobalt, nickel, 
5., and acts upon glass, particularly when at a boiling heat. It is 
}cly soluble in alcohol and fuses at a red heat. 

Potassium, K=4j0. This singular metal is obtained by ex- 
iling tho oxygen from potass either by exposing it to intense heat 
contact with charcoal, or by Voltaic Electricity. It is a bluish 
lute metal of great lustre, which fuses at 150°, boils at a red heat, 
iftts upon water, and takes fire by coming into contact with water 
consequence of its great afiinity for oxygen. It must b.e preserved 
ider naphtha. 

Preservative Processes. The object of these processes is to 
‘eservo the sensitiveness of an excited collodion plate for a longer or 
sorter time, as may be required, and thereby to do away with the 
convenience of preparing the plate and developing tho picture on the 
tot whence the view is taken. 

The best dry preservative processes at present known are uiuloubt- 
lly those of I)r. Hill Norris, and Mr. Eolhergill, described under 
lg head of u Dry Collodion Processes;” q. v. With respect to the 
oist preservative processes, various plans have been suggested, 
ome right and others manifestly wrong in principle,) which consist 
. removing move or less of the free nitrate of silver from tho sensitive 
ato by washing, it and then pouring over it such a substance as 
Lycerine, golden treacle, oxymcl, or honey, which retains its mois- 
ire for a great length of time. After the exposure, find immediately 
iforo the development, the plate is well washed in order to remove 
ie preservative substance, and tho picture is then developed^ either 
ith gnllo-nitrate, or pyrogallo-nitmto of silver; and iixed in the 
rdinary way. < 

Of the substances named as preservatives^: goldeiv syrup; or glycer- 


inej or a mixture of golden syrup, and metn gelatine, are probably the 
besb> and oxymol or honey the loorstt The objection to honey consists 
in its containing a largo quantify of grape sugar, which is a powerful 
reducing agent and tends to fog the plate without increasing its sensi- 
tiveness i while golden syrup is entirely cryst nil iz able and a very 
feeble reducing agent, therefore a much more suitable suhstnnee than 
honey to employ. The reducing action of the grape sugar contained 
in honey is kept at hay somewhat by adding vinegar to it, and forming 
oxymel ; hut when an acid is present in the preservative, not only is 
the time of exposure greatly increased, but the latent image is grad- 
ually destroyed by it between the time of exposing the plate and de- 
veloping the picture. Some time ago an amusing spectacle was 
exhibited by two photographers, each contending for the honour of 
the discovery of the ’honey process. We believe more honour would 
have been gained at the time by any one who had then pointed out the 
^advantages which attend, and the error of principle which is 
involved in the use of it. Glycerine appears to be inert and well 
adapted for a preservative agent, particularly when the nitrate of 
silver is not thoroughly washed off. 

In any preservative process it is always well to add a chloride, 
say chloride of magnesium, to the iodizing solution, and the collo- 
dion should not bo too hard and contractile. 

The deliquescent salts, nitrate of magnesia, and nitrate of zinc, 
have been tried as preservatives, but they do not appear to answer, 

The .theory of preservative processes appears to bo this : — The 
sensitiveness of the excited collodion plate is impaired, but not alto- 
gethor. destroyed, by washing off the free nitrate of silver. An 
perfect in all its details may he impressed upon a washed col- 
lodion plate, by sufficiently increasing the tiitfb -of - exposure j but in 
the development nitrate of silver must he added to' replace that which 
lias been removed. The impressed image cannot be removed by 
simple washing in water, although it may be dissolved out by im- 
mersion in an acid nitrate bath, or by acid oxymel, or acid gelatin o 
■ or any acid developer, or other chemical agents. The effect of n 
moist preservative solution poured over the plate is therefore (sup- 
posing it to be quite inert), merely to retain the moisture of the film 
during the time that it is in contact witli it. 

A good moist preservative process is chiefly valuable to the pro- 
fessional photographer (who must of necessity work collodion in a 
van or tent near the spot ; wliQve the picture is taken), for taking in- 
teriora, qr,,. subjects whiqh .require a very long exposure. To tho 
amateur it is useful for enabling him to exoite and develop the plate 
* ■*' : If en, excited plate be. required to be 


“kept ” move than a few hours, Dr. Norris's dry process is certainly 
far better than any moist preservative process. See “ Collodion.” 

Printing Ink. This may be applied as a backing to collodion 
positives, and it does not oracle. To apply it, first rub the back of 
the plate over with it, then smear a piece of paper with it, press the 
two blackened surfaces together, and put the plate at once into the 
passe-partout. It may also be used for blackening the skies of collo- 
dion negatives. 

Printers' ink is made by grinding lamp-black in printers' varnish, 
which is a mixture of linseed oil, resin, and yellow soap. By adding 
more varnish it may be thinned to any extent. 

Prints, Colouring. Before colouring an engraving or photo- 
graph upon bibulous paper, it must bo sized by applying to it the 
following mixture : — 

Dissolve 4 ounces of glue and 4 ounces of white soap in 3 pints 
of hot water; add 2 ounces of powdered alum ; stir well together, 
and it is ready for use. It is to be applied cold, either with a sponge 
or flat camel-hair brush. 

Printing Process. By “printing” is meant the reproducing 
a positive, in which the lights and shades are true to nature, from a 
negative in which they are reversed. The operation not being at- 
tended with tho* destruction of or injury to the negative may be 
repeated indefinitely, and therefore any number of prints may be 
taken from the srtiiie negative. 

There are tivo methods of printing; one consists in copying the 
negative by means of a lens, the other by pressing it upon a sen- 
sitive tablet in a pressure frame, and exposing it to direct light. In 
both cases the light which produces the print is transmitted through 
the transparent parts of the negative, and stopped by its opaque 
parts. The particulars of the former method are described in the 
article oh Copying,” (q,v.) It only remains therefore to describe 
the latter mode of proceeding, viz,, printing by superposition. 

There are two methods of printing by superposition of the negative 
upon a sheet of sensitive paper. One is called Sun-printing, the other 
Development-printing. 

In. sun-printing the paper is said to bo either ‘‘ plain” or “ nlbu- 
monized.” The latter process is minutely described; at page 18. 

The process of Sun-printing upon Plain paper is as follows : — 

Use the best Papier Saxo, or the papers of Marioiii dr Oanson ; all 
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of which are manufactured on the continent, and have a finer aiu face 

than English papers. f 

Eloat the face of the paper for a minute upon a hath composed oi 

Eilteved raid water lot 

Gelatine •♦-•***? grains 
Chloride of sodium * ♦ * - “ grams. 

The ingredients are to he boiled together, strained, and used when 
cold. Hang the papers up to dry by a pin at one corner. 

Excite the paper by brushing over it, with a .Buckle s brush, tho 
following solution of ammonio -nitrate of silver. 

Distilled water. . ♦ ♦ ♦ 1 055 4 
Nitrate of silver . ♦ . 50 grains 

When dissolved add ammonia, a drop or two at a time, until the 
brown turbidity at first formed is exactly redissolved, and tho solution 
becomes again clear. 

Brush the papers over twice with the above, and lmng up to dram. 

When as many have been excited as are required for immediate 
use, dry them before the fire at a moderate distance, and use them 
at once, for they turn brown by keeping, 

Expose in the pressure frame until the picture is somewhat over- 
printed. 

On removing it from the pressure frame, wash it (in tho dark 
room) in several changes of rain water, then with water to which a 
few drops of ammonia have been added, lastly with water again. It 
is now of a reddish purple tint, 

Tone it by immersion in a very small cpiantity of tt bath contain- 
hlg 

Distilled water « , „ 6 ounces 

Sol d’or „ , . . . 1 grain 

Hydrochloric acid , . a few drops. 

Erom one to five minutes immersion in this bath is sufficient. 
The tint changes from a reddish purple to an indigo colour, while tho 
|f; whites are but slightly changed. Tho bath must not be used again. 

Wash the print thoroughly in writer changed a doaen times ul 
least, then fix it in a bath containing 1 part of hyposulpliito of &otUl 
to 20 parts of water. Let it remain 20 minutes in this bath, then 
throw the hypo away, arid, wash tho print in water, and lot it souk 
in water frequently changed rihd, agitated* for 24 hours, 

. Tress between clothsy hang up to dry, and the print is finished, 

: -^b^;si^pjfe8h;(®.ovelppraeut-printing : -prooes^ is as follows i— 
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Use Hoffingwortlds thin photographic paper \ (tlio thick sort is 
soless.) Immerse it in the following both : — • 

, Eiltercd min water , , , 1 ounce 

Salt . . . ♦ ♦ * , , C grains 

Lemon juice 1 drop. 

Tho time of immersion may He between one minute mid H hours 
ithout producing any marked difference in the result, 

Excite the paper byiionting it upon a nitrate bath made thus; — 
Distilled water . , , . 1 ounce 

Nitrate of silver , * , . 80 grains 

Lemon juice G or 8 drops, 

Hang itup to dry, and use it as soon ns possible. 

Expose it in the pressure frame until a faint trace of the picture 
i visible. 

Develop it thus 

Turn up the edges of the paper all round, so as to make it into n 
Day it, with a sheet of blotting paper underneath, upon a hod- 
Antal sheet of glass, and pour upon the darkest part of the picture* 
little saturated solution of gallic ncid, which spread with a bent 
lass rod, Tho development immediately commences and is com- 
Icted in a few minutes. Do not stop it at too early a stage, before 
id blacks lmve acquired the proper intensity. 

Wash the picture once or twice in rain water, and fix it exactly in 
ic manner described in the preceding process. 

When finished it should precisely resemble an engraving in up- 
envancG. 

By adding a little iodide of potassium to tho salt, tho paper is 
mdeved iriuoli more sensitive and tlio print more permanent-, its 
dIout is also improved by an admixture of gioy or blue ; but the 
roccss is less manageable and certain. 

Those processes have been somewhat briefly described because the 
mthor has learnt, within a few days, the particulars of a method of 
rinttog in carbon, which ho feds sure must speedily supersede alt 
ho processes with tho silver salts, from its economy and certainty,’ 
s well tho undoubted permanence of tlio prints. This process, 
owover, (tlio discovery of Mr, John Tommy, of Dorchester,) lie is 
ot at liberty at present to make public, 

Prism. In solid geometry a prism is a solid described by the 
lotion of a straight lino which in passing round tlio boundary of a 
lano rectilineal figure always preserves its parallelism, the solid being 
evmiuatcd at the other extremity by a plain figure parallel to tho 
irst, In optics, however, tlio term prism is confined tb the case of 



ft prism with a triangular base, and its sides rectangles perpendicular 
to the base, 

In optical experiments with the prism the edge of the prism is in 
general very sharp, the two adjacent planes which form it being in- 
clined at a very small angle, called the “ refracting angle of the prism,” 
When the prism is so placed with respect to a ray of light refracted 
through it as that the emergent and incident mys nmke equal angles 
with the sides of the prism, the deviation of the refracted ray is a 
minimum, 

Suppose a prism to bo placed in its position of minimum devia- 
tion with respect to a ray infracted through it near its edge, and let 
D be the deviation of the refracted ray, jx the index of refraction of 
the material of which tho prism is made, and a tho refracting angle 
of the prism ; then, if the angle made by the incident ray bo small) 
D=j(/u — 1) a, 

A ray of light refracted through a prism is decomposed into rays 
of different refrangibility and colour, because the deviation of a ray 
depends upon tho refractive index of the prism for that my, and since 
white light is not homogeneous but composed of light of different 
degrees of refrangibility, the refractive index will vary with the dM* 

, forent rays of which white light is composed, being greatest for tho 
violet and least for the red rays, therefore the deviation will bo 
different for rays of different colours. 

If a second prism, precisely similar to tho first, bo placed against 
it in such a way ns that its edge is next to the base of tho first prism, 
tho two prisms will form a plate, and a ray refracted through them 
will neither suflbr deviation nor decomposition; that is to say tho 
effects produced upon it by refraction through tho first prism will bo 
exactly counteracted by refraction through the second, so that the 
second prism will re* compose into white light the rays which were 
dispersed by the fust, The second prism therefore achromatizes 
tho fust; but the refracted ray does not suffer deviation^ there 
is therefore no optical utility in such an arrangement, Hut if tho 
second prism be made of ft different material from the first, having, 
different refractive and dispersive' powers, and a suitable refracting 
angle be given to it, the first prism will be achromatized by the second, 
and the ray will suffer deviation , This important result depends ary 
the fact that the dispersive power of a medium is not proportional to 
tho deviation produced by it, . 

This being the case, opticians are fortunately able to achromatism 
lenses and prisms. To be very exact however, it must be muongr 
bored that in consequence of the irrationality of dispersion 2 prisms , ill 
contact can only unite 2 of the coloured rays or linos of tho speolriutu 
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PaooP-SpiBiT, Alcohol, S. G-. ’OS at G2° Fahrenheit. ^“Al- 
cohol” 

Prussian Blue* A peculiar compound of cyanogen and iron, 
the exact formula of which lias not been determined, but may he „ 
represented approximately by 6 KO+4 Fc, 4 Cfy. s . 

This substance is much used both as a dye, and pigment. It is 
made by precipitating solutions of peroxide of iron with ferro- cyanide 
of potassium, (yellow pr us si ate of potass.) It is insipid, inodorous, 
insoluble both in water and alcohol, and not poisonous.. The alka- 
lies decompose it, and it does not therefore, as a dye, resist the notion 
of soap. According to Chovrenl, it becomes white by exposure to 
sunshine, but recovers its colour in the dark. It has a strong attrac- 
tion for water. 

Puussiatb of Potass, Bed and Yellow. See (< Ferro-, and 
Femd-Cymiido of Potassium.” 

Pumice Stone, A grey porous stone found in the neighbour- 
hood of active and extinct volcanoes, nni supposed to have been 
thrown up bv them, It is used by painters for smoothing surfaces 
intended to be painted ; and, when pounded, by other artificers for 
polishing glass, metals, &c. 

Purple of Cassius. This is a fine purple pigment used in 
enamel painting, and staining glass of a red colour. It is composed 
of the mixed oxides of gold and tin, and is precipitated by immersing 
a piece of tinfoil in u solution of chloride of gold. Its composition 
is Au. 0 + 8 Sn. 0 2 + 4110. 

Putty. See ff Glacier’s putty I 3 

Putty Powder. Polisher's Putty. Peroxide of tin. 

Pyuo-Aoetio Ether; Pyro-Aobtio Spirit.. C3H3O.. This 
is a colourless, limpid, inflammable liquid, sometimes called Ace- 
tone,” It is permanent in the air, and mixes m dl^opoii^ with 
water, alcohol, ether, and turpentine. It is obtained by the destruc- 
tive distillation of acetate of copper, or other acetates. It appears 
to bo of no present use in photography, although like many other sub- 
stances it has been tried by experimentalists, f ns an addition to col- 
lodion, r * . : • 


Pyko-Gallic Aoid. O a II, 0.,, This substnnco is extensively 
used by photographers as a developer in tiro negative collodion 
process. 

It may be made by exposing gallic acid to a temperature of about 
,420°, when it sublimes and may be collected m tlio form of while 
shining scales ; but is apt to be contaminated with onipyrcumnticoil. 

A better plan is to treat finely powdered galls with succcssivii 
portions of cold water until exhausted, then to collect all hi in 
infusions and evaporate them to dryness. The spongy deliquescent 
mass thus produced must then be pounded and spread upon tins 
bottom of an iron vessel 3 or 4 inches deep and I foot in diameter, 
the top of it being covered with a piece of blotting paper pierced 
with pin holes, and surmounted by a paper cap 12 or 18 inches 
high. The pan is then cautiously and uniformly heated for sonic 
hours at a temperature of about 400°. Tito crystals of pyro* 
gallic acid collect in the cap, and the other products are absorbed 
by the blotting paper. 

Pyrogallic acid is not an acid, and does not redden litmus paper. 
It is white, crystalline, inodorous, and bitter; and very soluble ill 
water, alcohol, and ether, The aqueous solution blackens by long 
exposure to air, and deposits a brown powder. It gives a deep 
indigo colour to a solution of sulphate of iron, if pm and free 
from ^sulphate, to which it gives an orange colour. 

Pyrogallic acid is blackened by chlorine, but iodine lias no effect 
upon it. 

- It is ft powerful deoxidizer, and reduces the oxides of the noblo 
metals; hence its use as a developer in photography. It combines 
with bnde of lead, and dorms a white powder. 

pYito-tiidNBqus Acid, A crude vinegar obtained by tlio 
destructive distillation of wood, When purified it is used as u 
substitute for vinegar in many processes of the arts, and also in 
making pickles, sauces, &c, 

Pyeo-Ligneous Shrtt, Pyeoxylio Swims See “Wood- 
Alcohol,” 

^Pyeoxyline. 0^ H lg N 6 O j10 , This substance, which when 
dissplved in ether forms collocfion, is made by acting on lignin with 
A diluted mixture of sulphuric and nitric aoids represented by tlio 
formula HO, N0 6 +2 HO, SO s +8£HO, the temperature being 
linifo.rmjyinmmtained at from 135° to 150°, according to the quality 
d^tlie : 'cd(l^||^equired, ^ „ 



It may either be made from cotton wool, or linen rags. The rags 
must first be boiled in ft strong solution of soda, and then thoroughly 
Washed. The mode of proceeding will be understood from the 
following description, extracted from a treatise by the author on the 
u Positive Collodion Process.” 

“Procure some dry cotton wool chemically clean, some pure 
sulphuric acid, S. G-. 1*84, some pure nitric acid, S. G. 1*5, and 
some rectified sulphuric ether, S, G. *750. 

“Use the five-place of an outbuilding for the experiments. Put 
mi old frying pan filled with sand upon the fire, and in this sand- 
l>nth place a pie-dish containing water heated to about 17 0 6 Palit 
Then procure a breakfast cup and a couple of long thick glass rods. 

“1st Experiment. — -Put into the cup 

5 drachms Nitric Acid, by measure. 

5 drachms Sulphuric Acid „ 

25 grains Cotton Wool. 

“Dense suffocating fumes rise from the mixture; these should 
escape up the chimney. Keep working the cotton wool about with 
fcho glass rods for 5 minutes, during which time the temperature of 
felic mixture should be 150°. The temperature of the water in which 
the cup stands being about 17 0°, that of the mixture in the cup 
will bo as nearly as possible 150°; but you must test it with a 
thermometer, the ball of which can be inserted in the mixture ; 
for the preservation of an even temperature is of the utmost 


importance. 

“At the cud of five minutes, remove the cup, throw away the 
mixed acids, and put the cotton into a pail of water. Wash it 
quickly, opening it well, and rousing it about in the water. Then 
continue the washing in a basin, changing the water several times, 
and squeezing the cotton after each washing between your hands. * 
“When you have thoroughly washed and squeezed out all traces of 
the acids in this way, pull the cotton out into a large loose ball, 
and hang it up to dry gradually in a clean piece of netting, . Ihe 
cotton when dry looks pretty much as it did at first, but you feel a 

peculiar harshness about it. . „ t . 

“ Tho first experiment yields pyroxylme of the most explosive kind. 

Do careful therefore of accidents. . . 

“Bcnoat the experiment ten or twelve times, adding in me 

' i . . Aft • ' I.*., ift nni/lc mi/I mm'PftflinCf 


xporiment 

ncitls, 330 minims, i, e. drachms of water. , . , 

« Wo will now suppose tlio various samples of gun-ootton to be cuy, 
find ready for an investigation of tliciy properties. 
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“ First— weigh thorn. 

Sample 1 will weigh 43 grains 

» 2 „ 43 a 

a 3 „ 43 „ 

>, 4 „ 42 » 

„ 5 ’ „ 37 » 

Samples G, 7, 8 37 „ 

“The cotton having increased in weight from 75 to 5 0 per cent., 
according to the quantity of water added. 

“We now proceed to test the solubility of these twelve samples of 
gun-cotton in ether, S. G. *760, and also to ascertain the various pro- 
perties of the film produced when the solution is poured upon ughuus 
plate. Observe that ether, at *750, contains a proportion of alcohol 
and water \ the S. G. of absolute ether, being only ‘720. 

“Weigh two grains of each sample of gun-cotton, and test their 
respective solubility in half an ounce of ether. 

“ Samples 1,. 2, and 3, will be found to bo insoluble. Sample 4 
looks more gelatinous, and seems inclined to dissolve. Sample 5 
dissolves completely on shaking the bottle. Samples G, 7, 8, U, 10, 
are soluble ; 11 partly so j 12 not at all 

“Now compare the different samples of cotton. The first three or 
four are long and fibrous, the next three or four are somewhat 
shorter, the last three or four become very short, and break up into 
little short shreds, many of which are lost in the washing. 

“The first three or four samples arc called “ Pyroxylino,” a ml 
the last. three or four “Xyloidino ” But it will bo seen that this 
noitiepolature is imperfect, for it docs not include the middle* 
varieties, ^v:hich are those with .which we are concerned in Photo- 
graphy, .vizi Nos. 5, (J, 7 and 8. Wo will call thorn photograph io 
gun-cotton. ^ , ■ ■ 

“ The first ...samples of pyroxylino are liighly explosive. Plneo a 
small tuft upon the hearth, and apply to it the end of a rod-hot 
piece of iron wire. It instantly goes oil' ‘ puff, 1 without smoko, 
and leaving no ash, The last varieties of xyloidino nro merely 
combustible, and not explosive. * 

“ Let us next examine tlio nature of the solutions mado witli 
samples between Nos. 5 and 10,, 

i “ Pour a few drops of Nq. 5 upon the finger, so that it may run 
round both ways, It dries quickly (producing a sensation of cold), 
aiuLwhon diy, contracts strongly, looking like aipiecoof goldboalo/a 
skin, .stuck. tightly round the finger. This isitlie hard ooutrnotite 
cojjqdion, Its use should be avoided in photography. ; 

.igafeppii&w drops of No. 10 upon the fingw^TMs'nho drica 
quickly, . but when dry docs not contract like the lbrmcrpund ; instead 
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nf being transparent, is semi-opaque, or " opalescent,” or " papy- 
raceous, u looking liko a piece of tissue paper stuck round the finger. 
This is ulfjo a kind of collodion to be avoided in photography. 

“ Tl«! proper variety of gun-cotton for photographic purposes lies 
between those extremes. 

l< 111 oi’tlur to try which is the best, pour a little of each solution 
upon n clean glass plate. '.Rut in order to make the experiment fairly, 
wait a tiny or two, until the floating particles in the collodion have 
nettled to the bottom of the bottle; for you cannot properly filter 
eel 1ml inn without a apeeial apparatus. 

" Kx amino the films before a strong light, with the help of a 
magnifier, 

f ilm No. 5 is lint only hard and contractile, but shows struct 
Urn*, Imiujjj covered with wavy marks, or lines. 

" Filina Nos. (1 and 7 are much better and are nearly structureless ; 
No. fi ia the best. ' 


“ Film No. 8 begins to get slightly opaque. 

M In films Nos. 9 nnd Xt) the opacity increases. 

" No. fl is tlioreforo the best collodion, and on adding a little 
alcohol to it, the appearance of structure in the film altogether 
vnniahea. It adheres tightly to the glass, without contracting, and 
cannot easily bo washed off.” 

Tim proper strength of Eiho nitrosulphuvio acid, determined from.' 
(he above experiments, does not agree exactly with the formula 
given in symbols in a former paragraph, and which is that of Mr. 
Jliulmv ; but some latitude is allowable in that formula, and the best 
proportions arc purely a matter of experiment. 

Hefurci putting the cotton into the acids it should be pulled out 
into very thin lint pieces. 

In sir a cl of using mixed acids, a mixture of sulphuric acid and 
nitre uiitv be employed. The ingredients must bo pure, and the 
nitre finely pulvomod and dried* 

Mix together"-** ^ t 

Water . * * 1 \ fluid drachms. 

Sulphuric acid ♦ * Y& » » 

And pour it upon , 

Pure nitre . . . . 000 grams. 

Stir it well until i t ceases to effervesce, and forms an even pasty 
mixluvu free from lumps. This mixture must bo kept at a tempera - 
turn not lower than 135°, mul used at once, ns it sdlwUfies on cool- 
ing, Tho cotton must bo kneed ed in the mixture for about 10 
minutcH. This plau of making pyroxylmois not nearly so good as 
willi Iho mixed acids. 

in using commercial holds of unknown strength, the cxaot 
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quantity of water to be added is a matter easily determined by two 
or three experiments. 

The theory of pyroxyline is as follows : — Lignin is composed of 
carbon, oxygen, and hydrogen, When acted on by mtrosulphuriii 
acid, from' 3 to 5 equivalents of hydrogen arc removed, and tlmir 
place supplied by peroxide of nitrogen, by a process called in 
.chemistry “substitution,” Tlio only oiled of the sulphuric fluid 
appears to be, to prevent the nitric noid from dissolving the pyroxy- 
line; for sulphuric acid lias a strong attraction for water, mill 
pyroxylins is soluble in dilute though not in drony nitric noid, Tim 
theory expressed in symbols is CH U 0 + NO fi =5 (J (11^, NO.) 
0 + IIO, Lignin + nitric acid ~ pyroxyline + water, in which 
expression the number of atoms involved in the change is, for tlio 
sake of simplicity, omitted. 

Pyroxyline being a substitution compound is very unstable. Pollies 
containing it are frequently filled with red fumes, and by its decompo- 
sition in the form of a collodion film* oxides of nitrogen are given olf 
which destroy the picture. It should, therefore, be dissolved in ether 
as soon as made, and collodion pictures should always bo varnished. 

Pyroxyline is sometimes made from Swedish filtering paper ; but 
the plan is liable to the objection that paper may contain mixed 
fibres of different kinds, which would ho unequally noted on by tlio 
acids, at the same time that the fibres in the interior of the paper 
are not so readily acted on as those at the surface. These constitute 
weighty objections to the use of filtering paper, 

Por further information on this subject see " Collodion.” 

Q,uiqi$ Lime. Oxide of calcium, free from carbonic acid and 
water. It has a powerful affinity for water, and when “slaked” by 
the addition of .water is converted into “hydrate of lime,” Tim 
heat evolved is so great as to reach 800°, and when the operation is 
conducted in the dark light is also evolved, One part of lime is 
soluble in 150 parts of water, and the solution is called lime-water. 
Quick lime is used in several liictalUirgio processes as a cheap uml 
powerful flux; and in many chemical operations as a means of 
depriving* other substances of their water. It is highly alkaline amt 
caustic. 

. Quickness ot? Lenses, The comparatWo V quickness oflonsofl," 
(as it is termed,) depends partly on the odour of the glass, Mio 
number of glasses in the combination, the number of reflecting sur- 
faces, .See. ; but mainly on the aperture of the lens, and its focal length. 

13 evident that, other things being equal, the intensity oflight in 
mmm depends first on the quantity of lklit admitted, and secondly 


on the area over which it is distributed. It varies, therefore, directly 
ns the aperture, and inversely ns the size of the picture. 

But the size of the picture given by a lens varies directly ns the 
square of its equivalent focal length j and the area of the aperture, or 
diaphragm, varies as the square of its diameter. Therefore the time of 
exposure varies directly ns the square of the equivalent focal length, 
and inversely as the square of the diameter of the aperture or stop. 

In the same lens the time of exposure varies inversely as the 
square of the diaphragm used. Jot instance, with a diaphragm of 
half an inch diameter the time of exposure must be four times an 
great ns with a diaphragm of one inch. 

The equivalent focal lengths of two different lenses may bo com- 
pared by directing them towards the same objects' from the same spot,, 
and comparing tho distance between the some objects in each picture. 
In this method, however, allowance is not made for distortion. 

Bamsden’s Eye-Pie on* This telescopic cyc-picce is used ns a 
focussing magnifier to magnify the image formed on the focussing 
screen of the camera. It is composed of two plano-convex lenses, 
equal in all respects, and mounted in a tube with their plain sides 
outwards, at a distance apart equal to two-thirds of the focal length 
of either. When using this magnifier, the image on the gromid- 
, glass should bo nearly in its principal focus. It is used in telescopes 
when spider-lines are placed in the focus of tho object glas3. It is 
sometimes called tho Positive Eye-piece, and is not achromatic. 

Bkalgail . As. S 3 . Bed sulphide of arsenic, Tins substance is 
used in making " White Indian Eire," (q, v.) It is easily fused, and 
sublimed. 

Beau Mini’ a Thermometer, In this scale 0° is taken as tho freez- 
ing point, and 8 0° as the boiling point of water. Sea “ Thermometer.” 

Becovehy of Waste Silver. A great deni of silver is wasted 
by photographers. Most of it might be saved by a little care and 
management, Washings containing nitrate of silver should bo col-* 
lectccl in a pan and common salt added, which throws down insolublq 
white chloride of silver. When this has settled to the bottom, tho 
clear liquid should be drawn off by a syphon, and the chloride col- 
lected and put into a bottle, Old nitrate baths may bo traded in 
the same way. When n tolerable quantity of chloride has been col- 
lected in this way it limy be stud to tho refiner, who will give nitrate 
of silver in exchange lbv it. Messrs, Johnson, of Hatton Garden, 
are purchasers of chloride of silver. Old hypo-baths frequently 



contain a large quantity of silver, both in solution as a double hypo- 
si up Into of Sliver and soda, and as a black precipitate of sulphide of 
ry™' to .obtain the silver, sulphuric acid should bo added 

to tlic bath ; this throws it down as ft brown or black sulphide of 
i ver, which may be sent to the refiner, who will give nitrate of 
silver ip exchange for it. 

The best mode of reducing either tho chloride or sulphide of 
si ver, is to dry it, and mix it in a crucible with about twice its 
weight of carbonate of soda, (common washing soda,) then place 
it m tho hottest part of the kitchen fire, and urge the fire with the 
bellows until the silver melts and forms a button of pure silver at 
- ic bottom of the crucible. No other mode of reduction is so simple 
mid trustworthy. But before having recourse to this process, the 
chloride or sulphide should be well washed in many waters, 

Beb Heat, 980° Fahrenheit, according to Danicll. Tho heat 
of a common fire is about 1150°, 

Bed Lead. Pb.# 0^, This fine pigment is made by exposing 
litharge tlie actlon °f air at a temperature of about 500°, by which 
it absorbs oxygen and becomes converted into rod lead. The 
brilliancy of the colour is reduced by exposure to light, 

Ueflegtinq Piitsh, Suppose FCtII to be a glass prism having 
equal sides FG-, GH, and the angle at Q a right angle; mid let 
AB be n rav of light incident at B 
perpendicularly to the side OH.. 

*1 his ifty will hot suffer deviation 
on entering tile glass, but will 
proceed in the same straight line 
till it comes to 0, What will then 
happen to it P 

Draw On at right angles to FH, 
and make the angle nQo equal to 
tlie u critical angle ” of the glass, 

(Sea “ Infraction ”) This angle 
will lie between 39°, and 42°, ac- 
cording to the refractive index of 
tho glass, being the least for flint 
imtl the greatest for crown glass. ThcrofoVc' nil rays within ® 
glass incident at G and not lying within the angle riGo will suffei 
total internal reflexion. Now the angle »CBk46°, and is tho® 
lore greater than »Co, consequently the ray BO is internally reflected 
0t Y-VGi th ° reotlinuftr 00ura ' fl ODE, OE being at rip 




It appears therefore that the hack of a glass prism may be used as 
a reflector. 

With respect to oblique rays incident at B. Tt is evident that all 
rays incident at B and lying within the angle ABTl will antler inter- 
nal reflexion, but between A and (I there will be a limit, for a ray 
BB whoso direction 13 Q, within the glass makes an angle BQ, II 
greater than oCH, will not seller total internal reflexion, but will 
pass through the prism in the direction Q/lt. In order for this to 
happen, the angle PBA must be greater than about 9° when the 
prism is made of dense flint glass. All rays therefore lying within a 
space PH, nearly equal to 100°, suffer internal reflexion; and 
those lying within PCI pass through the prism, 

Effluxion. . When a ray of light is incident on a polished surface 
of any kind, it is turned out of its course, and suffers “reflexion,” 

The law is, that the reflected ray lies in the same plane with the 
incident ray and the normal to the reflecting surface at the point of 
incidence j and that it makes with the normal an angle equal to that 
made by tire incident ray, on the opposite side of it, but on the same 
side of the reflecting surface. 

In all cases of rcllcxion a part only of the light is reflected, the 
remainder being scattered or absorbed. 

INFLEXION AT a Plane StJiiPACE. When ft virtual image of a 
luminous object is formed by reflexion at a plane surface, there is no 
spherical aberration in the pencils, nor any distortion in the image, 
and the image is situated in, exactly the same relative position with 
respect to the reflector, behind it, os the luminous object in front of it. 
As these points should be clearly understood wo shall demonstrate 
them with the help of a diagram. 

Let P Q be a luminous object placed 
before a plane reflector ED j and let 
PC bo any one of the rays of the 
pencil proceeding from IV Tins ray 
after reflexion at C will follow a course 
C II such that CE and PC make equal 
angles with 01). Draw the lino PA 
perpendicular to the plane of the re- 
flector, and produce it to^, making A.;; 
s=AP. Join^O. Then in the tri- 
angles PAG, jpACI, which lie in llio 
same plane, pkzaVA, C A is common 
to both, and the included angles at A 
are right angles, therefore the angle 
p OAs=POA, DutthoimglpECEs 
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The following table gives tlie value of /u for a few different sub- 
inncea, 


Chromate of lead 

. 2.974 

Diamond. 

* * . 2*489 

Nitrate of silver . 

. . , . 1*788, 

Pliut glass 

„ , .from 1*625 to 1*58 

Crown glass 

, . ♦ from 1*542 to 1*514 

Canada balsam 

.1*55 

Castor oil . . 

. . * 1*49 

Turpentine * 

. . * * 1*475 

Nitric acid 

. . . . 1*41 

Alcohol 

1*372 

Acetic acid 

. . * . 1*36 

Kthcr . 

. . . 1*358 

Water 

. . * . 1*335 

Air 

. . > 1*000276 


Wo lmvo now to consider the case of a ray about to pass from a 
lease medium into vacuum, 

A ray of light on having its direc- 
tion reversed returns by the same path 
ns that by which it came ; so tlmt if 
PNB bo a vacuum, PwBadenscme-* 
ilium, and pkq the bent course of a 
ray proceeding in tlio direction of the 
arrow, if this ray be reversed and 
turned back it will follow the courso 
j A p. If then the tmgle^AN=:f ? and 
q A »sss (ji\ the equation sine <p = /usine^' 

becomes sine d/s— sine 0. 

P 

If 4/ bo such that ^=3 00°, sine will be equal to and 

the angle whose sine is — is called the “ Critical Angle.” 

P ■ t =- : > 

Suppose, now, PA to be a ray whose angle of incidence differs 
from 90° by a quantity loss than any assignable quantity ; it 
will then after refraction follow the course AQ, and Q Aw will be the 
« critical angle.” This angle for plate glass is about 42°, and for 
Hint glass about 39°, therefore less tlum 45* in both cases* 



PC A, and is in the same plane with it 5 therefore pG A=ECIt ; 
(Jit is consequently in the same straight line with 0 ;;. Hcnco it 
follows that the reflected ray CE, if produced backwards, passes 
through^. But the position of the point j? docs not depend upon 
the distance AC, or tlie angle PC A; it is therefore the same for 
every reflected ray of the pencil from P, Tlicrcforo j? is the virtual 
image of P, and the reflected pencil is entirely free from aberration. 

In the same way it may bo shewn that if Q, be any other point of 
the object, and be drawn perpendicular to the reflector, B Q, being 
equal to B?, q is the virtual image of Q. 

Hence it follows that pq the virtual image, and PQ the object, 
are symmetrically situated with respect to the plane of the reflector 
BE, on opposite sides of it, v » 

ItiJFitAOTiON, When a ray of light passes out of one transparent 
medium into another of different density it is bent out of its course, 
and suffers deviation. 

The law is, that the refracted ray lies in the same plane with the. 
incident ray and the normal to the surface at the point of incidence \ 
and that it lies on the opposite side of the normal, mul makes until 
the normal an angle of refraction the sine of which bears to tho sine of 
the angle of incidence a constant ratio, depending on the nature of 
tlie two media, 

When refraction takes place from vacuum into a medium, this 
constant ratio is called tlie “ refractive index” of the medium, and is 
generally denoted by the Greek letter u , It is always greater than 
unity,; .. . 

II then, ^ bo the angle of incidence 
f t “ refraction 

tlie law of refraction is expressed by the equation 
sine f=fi sine d>' 

which is called the " Law of Sines.” 

Tho sine of an angle is a decimal fraction less than unity, and mny 
be found by consulting a table of natural sinos. Tlie sine of 0 ° sa . 
0 ; of 90°:=1 ; of 80°:=’5; and so on, See "Sine,” 

Suppose then the refractive index of a piece of glass to be 1'B, 
nnd the angle of incidence of a ray upon its surface to be 87° 18' j 
required to find the angle of refraction. 

By consulting the table we And that the sine of *60599 

4 Therefore *60599 = 1^64 X sine d> f \ 

>yMch gives sine *3985 .■ r • 

: Confuting the table again, we find tlmt -80341 is the natural sine 
or ;3.? p 10> and *39367 tho natural sine of therefore tho 

angle of refraction, ^'is equal to 23°10' 20", . 
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T'ho following table gives tlie value of fx for a few different sub- 
dances. 


Chromate of lead . 

> 2.974 

Diamond. . ► 

. * . 2*439 

Nitrate of silver « 

. > . 1*788 . 

Flint glass , ♦ 

, , .from 1*626 to 1*58 

Crown glass 

. . from 1*642 to 1*514 

Canada balsam 

,1*56 

Castor oil * ♦ 

♦ 1*49 

Turpentine . 

1*476 

Nitric acid 

♦ . . 1*41 

Alcohol . . 

» . . 1*872 

Acetic acid 

, . , 1*36 

Ether , 

1*368 

Water , 

. 1*336 

Air * , 

1*000276 


Wo have now to consider tlie case of a ray about to pass from a 
douse medium into vacuum, 

A my of light on having its direc- $ * p 

lion reversed returns by the same path f r 

as that by which it came ; so that if / 

PNB be a vacuum, P«B a dense me- j 

duun, andjpAff the bent course of a V — 4 L - 1 , f,£ P 

my proceeding in the direction of the \ 

arrow, if this ray be reversed and u *^ / j "'"^M 

turned back it will follow the course / I 
(j kp> If then the aiigle^ANssf, and Q j 
y Aw= <J>' > the equation sine (/> = psine (ft 
, 1 . 

becomes sine <b ~ — smo <j>> 

P 

1 

If ft bo suoli that tf>~90 Q , sine </>' will be equal to — \ and : 
the unprlo whose sine is — is called the <f Critical Angles , 

• f.i • $ /. if ■■■■ 

Suppose, now, PA to be a ray whose angle ^of incidence differs 
from 90 9 by a quantity less than any assignable quantity j it 
will then after refraction follow the course; A Q, and Q, Aw will be the 
« eritienl angle.** This angle for plate glass is. about 42?, and for 
Hint glass about 39°, therefore less than 46V in both cases. 



Now observe wlmt follows 

wittim tbl r! U . UI1 n° de “n e Proceeding towards Annd lying 

SflSKSSpS will emerge and take a direction somewhere 
, n L f. s ! A? 5 rm J meident at A whose direction lies 

£ f **, be ahU t0 ** out of the qlass, but will 

suffer total rci exion, as shown in the figure by the ray LAM • the 
angle LA n being equal to the angle MA». ° ’ 

calved -TvTf " nd imp 7 hlu “ of the criticfll »ngk will now be per- 
a tnt«Hvtfl! ‘f- InUei ' r faCC °? a tr «naparent medium may become 
as npvPppfl ectln ® a " rf ?. c< ; » an< l a block of transparent glass may bo 
fi t ffl? t0 ^ «• a sheet of iron. It is on this prinei- 
pie that the 1 effecting. prism is constructed 5 (q. u,). 1 

Eefeactive Index. See the preceding Article, 
of th SL?, 1Clftl, 1 scnorally determine the mean refractive index 

kM ™ 

A more scientific way is to make it into a prism of small amrlc 

tS :?Z d Wllit ° i lig ! 11 • tlU ' 0Ugh il> olose t0 tbo edge, and (it 
the angle of minimum deviation ; receive tlio spectrum upon a 

a Sr dec line n8 p U 11 tl,e d f evinti r of B rn y corresponding with 

menttrnSi * “ ° f a 8 “ ^ 

fraofive fafe? iSST* •*?? ,° f . tbe , 8 P eetlMlm l^e different re- 
least ’ t ‘ ° r VIolet be,11 S tlio greatest, and for red tho 

durf E and S oV.A^ Sm ° U3 ii Sub i Stn ” ces are an abundant vegetable pro- 
of trees In sofneTs^ il )taU '- d ^ .”l a ¥ n S in cisions in the bark 
occurs mixed S 1 18 tl,en callc(l a “balsam," 

ei ^afy «»<> » *« sat B „„™ » 
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wliicK in general precipitates a white powder on the addition of 
nitrate of silver. 

Acetic acid, and also nitric acid, dissolve many of the resins, 
Common resin, or Colophony, is the residue of the distillation of 
turpentine. It contains water at first, and is then yellow. When 
deprived of this by fusion it becomes black. 

Some of the resins are of great use in making varnishes, See 
** Ynvniah.” 

Hkvhube Action op Light. Sometimes those parts of a 
negative which should be the most opaque come out perfectly 
transparent through over-exposure. This is called the “reverse 
nation of light.” It happens most frequently when the bath is acid 
with free nitric acid, Solamation, in all the processes, may be 
considered as the first step towards this extreme action of light 
upon iodide of silver, and if the exposure were sufficiently continued, 
the complete effect of the reversion of the lights and shades would 
probably occur in all eases. This reversion may be produced by 
exposing^; plate to diffused light for a second or two after pouring 
on the developer. 

If the latent, or invisible image upon iodide of silver, be produced 
by actual reduction by light, (which is highly probable,) then it is 
not difficult fco understand how over-exposure may carry the reduc- 
tion to such a stage as that the reduced material may cease to be 
a substance for which the decomposing pyrogallo-mtvate has an 
affinity. If, by the excessive action of light, the developable material 
in the sensitive film be reduced nearly to the metallic state, then it 
is cm ay to conceive that it could not be intensified, (for we know how 
impossible it is to intensify the metallic precipitate of a glass posi- 
tive) j while, from its existing in extremely minute quantity, it might 
be removed along with the iodide of silver in the fixing process. At 
any rate this appears to be at present the most plausible way of ac- 
counting for the “reverse action of light,” as it is improperly called. 

Uxoe Watbu. This is sometimes added to the iodizing . solution 
in tho waxed -paper negative process, It is nmdQbybdiuiVg' whole 
vice iu water for a few minutes and then straining tliq; liquid. The 
proportions arc quite empirical, and the operation pf ver^qqestionable 
utility. Scrum of milk is a much better organic substance to add 

to tho iodizing solution when it is required to obtain the effects due to 
organic matter. . i -V' 

Itooic Crystal j Quartz, This may be considered as pure 

A A 
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silica, It occurs in fine large six-sided prismatic crystals, which 
are extremely hard. The finest specimens come from" Madagascar, 
and the Alps ; the Bristol and Cornish diamonds, are also good 
specimens. Bock crystal is used for spectacles, and sometimes for 
lenses. It has about the same refractive index as glass, and is 
beautifully transparent, and very cold to the tongue. 

Rotten Stone. A mineral found in Derbyshire. It is reduced 
to fine powder, and used for polishing metals, daguerreotype plates, 
&c. When used for the latter purpose, it should be sifted upon 
the plate through a fine muslin strainer. 

Rouge; Colcotjiar; Crocus. Red oxide of iron. Used for 
polishing glass, metals, &c, 

It is prepared thus : — 

Make a boiling solution of sulphate of iron, filter it, and add to 
it a concentrated solution of oxalic acid ; this throws down yellow 
oxalate of iron. Wash the precipitate, and heat it, while still moist, 
upon an iron plate, over a chnrconl lire. At a temperature of about 
400° the salt is decomposed, and brown-red peroxide of iron, or 
“ rouge” formed in a very finely divided state. * - 

Daguerreotype plates should not be polished with rouge, because 
the iron clings to the silver and injures the tone of the picture. 

Sal-Ammoniac, Chloride of ammonium ; q, v . 

Saltpetre. Nitrate of potass • q. v . 

Sal-Volatile. Carbonate of Ammonia, in powder, mixed with 
ethereal animal oil : 4 parts of the former to 1 part of the latter. 

SanparAoh. ^juniper resin. A resin much used in varnishes, 
and the produce, of the Thuid . aHioulata which grows in Barbary. 
Sandavach usually occurs in small yellow drops, easily fusible, and 
soluble in alcohol; ' / . ' 

Saponification. $S$|p is a combination of a fatty acid con- 
tained in oil with a strong alkali. The principal acids contained in 
oils are, the stenrio, lnwgarib, and oleic; and when existing in oils 
they are combined with " a peculiar base called “ Glycerine,” (q, v.) 
or oxide of glyceryle ; so that when an oil or fatty substance is 
boned with a strong alkali, ns soda or pota^sj the feeble base glyco- 
nne is displaced by the more powerful one, and the results are soap 
and glycerine. This is the theory of saponification. 

Se a ling W ax. The best sealing-wax is made with shellac, or 
dammar, the inferior sorts with common rosin. 
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The following nrc the compositions of the best kinds of coloured 
sealing wax : — 

Bed Sealing-wax — 

Shellac . . . 21bs, 

Venice turpentine . . lib. 

Vermilion, or sub-chromate of lead . £lb. 

Black Sealing-wax — 

Shellac . . ■ 21bs. 

Venice turpentine , . . lib. 

Lamp black , * • 41b. 

Melt the shellac and turpentine together with heat, and add the 
pigment ns the mixture cools. 

Common black bollle wax is made thus : — 1 

Hack resin . . . dibs. 

Bees* wax . . * ♦ ilb. 

Lamp-black . ♦ . l£lb. 

Neither Venetian red nor red-lead should be substituted for lamp- 


black, bejpsc the latter is inert, and not acted on by chemicals. 


Sea-Watbii. Sea-water has been sometimes used in photography 
instead of a solution of common salt. The composition ol the water of 
the English Channel, according to the analysis of Schweitzer, is as fol- 
lows!— Water , . . . 964*74372 


Chloride of sodium 

potassium 

— ■ — magnesium 

Bromide of magnesium 
Sulphate of magnesia 

■ lime 

Carbonate of lime 
magnesia 


964*74372 

27'05943 

*76552 

3*66658 

*02929 

2-29578 

1-40682 


1000-00000 


Sea-water contains, therefore, about 16 grains of chlorides to the 
ounce of water. When used for positive-printing it would therefore, 
in general, require to be diluted with an equal bulk, : of fresh;#|for t 
The water of the Mediterranean contains a triHo hapfe|^linc 
matter than that of the English Channel. .. '■ 

The clamminess and stickiness of sca-wator is diiq t6 ® ^presence 
of the magnesian salts.' Its average specific . 'grftvit|y is l;f027 j and 
the average of its saline contents 3 $ ptir cent. ' '' ' • '* 

Seed Lac, See “ Lac.” Seed-ho is said, to 1 ;®; more soluble in 
alcohol than shellac, and therefore to make blearer varnish. 
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Sel v'On. Aw. 0, S* 0<> + 3 [Nn. 0, S 3 0<J + 4 H 0. 

This salt is a double hyposulphite of gold and soda, containing 
4 atoms of water of crystallization. It is made by adding 1 part of 
percldoride of gold to 3 parts of hyposulphite of soda, each dissolved 
in 500 parts of water. The liquid is colourless, and contains several 
salts besides sel (Vor. The solution of gold must be added to that 
of soda, and not the solution of soda to that of gold. In the reaction 
which takes place, 8 atoms of hyposulphite of soda, 1 atom of chloride • 
of gold, and 4 atoms of water, form 2 atoms of a sulphur salt of 
soda, 1 atom of sel d’ov, and 3 of chloride of sodium, Thus : — 

8 [Na. 0, Sjj O fl ] + Au. CL + 4110=: 

2 [Na. 0, Sj0 6 ] + 2 Sel cTor + 3Na, Cl. 

, The scl tVor is precipitated from the solution made ns described 
above by the addition of alcohol. It ( crystallizes in fmo needles, 
which are very soluble in water. ' \ 

Sel d’or sometimes contains a considerable proportion of common 
salt and hyposulphite of soda. 

Neither hyposulphite of gold, nor hyposulphite of silver can bo 
isolated. They only exist in double salts, v 

( Sel (Tor is used for toning, positive prints. It acts very energe- 
tically if used before the print has been fixed in hypo. The rationale 
of its action appears to be, that the gold of the selcVor is substituted 
for the silver of the print, so that oxide of silver, plus selcVor, 
becomes oxide of gold, plus the soluble double hyposulphite of soda 
and silver. In this method of toning no sulphide of cither metal is 
formed, anti it, cannot be considered in the light of a sulphur- * 
toning proems.. .j^Yhcn . chloride of gold is added to hyposulphite of 
soda in excess, thoj |ulphuv snlt.Na, 0, 0 6 , which is produced 

wouldj if hot.;imoved, constitute a sulphur-toning bath. Hcnco 
the advantage or Using sel-d’ orpins tead of tho toning and fixing 
bath ccSMbhi^llhployed, And ^scribed; in the article “Albumen- 
ized-paper Printing Process.” 

Sepia, (Gr, ^cuttlei^isH.)'^ Sepia, is a fmo, rich, brown 
pigment, obtained' ifein the black liquid which is ejected by tho 
cuttle-fish, in order to darken tho water when pursued. Tire sac 
which contains the colour ia extvactc^ from the fish, and the juice 
, dried as quickly ns possible, v 1 . - , W- 

Tile colouring matter consists of carbon m an extremely divided 
state, along with albumcn^||(piij|and phosphate of limo. lityo 
brown colonies, obtained by acti^on it tvxtli a caustic alkali. 5 1# : 

Sepia may pfobably be found a viable pigment for tho 
printing .processes in embon • and pigments;4n which;- bioln’omatQ^f 
potass is used as. a mordant when roduoed by light, V 

'■$ " fr " 
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Sotomsteh. (Gi\ iriprw to putrefy,) An instrument invented 
by Mr. Angus Smith for determining, by means of the decoloration 
and decomposition produced in permanganate oi soda, the amount 
of organic impurity existing in the atmosphere of towns, -these 
organic impurities in the atmosphere no doubt considerably affect 
photographic operations, and the photographer should not be without 
the means of testing their presence. The aqueous solution of per- 
manganate of soda is of a purple colour, and is decolorized by agit- 
ating it in contact with air containing ammonia, sulphuretted hydro- 
gen, and sulphurous and phosphorous acids. It is ftlso decomposed 
by organic matter, being a powerful oxidizer, , 

Sebum op Milk: Serum, or whey, is the watery liquid which 
remains after the cream and cheese have been removed from. milk. 
It contains a sugar called sugar of milk and some soluble salts, also 
a small quantity of uncoagulated casein, . It is of great^use in photo- 
graphic printing upon plain paper for giving surface vigour to the 
proofs without any disagreeable glazed appearance; and ill the paper 
ncgatT® fi proccs8 it seems to act better than any other substance in 
giving density to the blacks, probably from the presence of the salts 
of lactic acid which.it contains. 

The simplest and best mode of making whey for the paper processes 
is tbfudd lemon juice to skimmed milk in the proportion oi about 2 
spoonsful of lcmon-juico to a quart of whey. 13oil them _ together 
and strain the liquid through a cloth, which separates it from the 
card. It should he of a greenish colour and slightly opalescent. 
About C grains of salt may then bo added for positive printing paper, 
and about 6 grains of sait and 10 of iodide of potassium for negative 
paper. The acidity of the whey thus prepared preserves the whites 
of the paper beautifully. 

Whey may bo made by adding a piece of rennet about 8 monos 
square to a quart of skimmed milk, and putting it in a bason on li 
■ f hob so as to raise the temperature to about 1&0°. In half ftp holiv 
- *or so the cord is formed. This is called sweet whey, IVoin.its not 
being so acid as the other. It contains rather more o.qsQi.n^ 


Shellac. See “Lnc. ,> 

SilioX. Si. O s . Oxide* of Silioum. 


« 

substance existing abundantly in 

pure form ns flint, and rock crystal. ,W!io4|e|Mtly nh« A*® 
from water, silica exists ns a white insipid in wnlor 

nncl most solvents, and nearly inftisii^iflMl®#!^ 11 ^; ™ tlio 
form of a hydrate its properties arc ^;dillQf6nfepi itis tlien. soluble 
^to some extent in water and in aoids, and hi, ;h high temperature is. 



itself capable of acting as a powerful acid which decomposes even 
some of the sulphates. By .evaporating an aqueous solution of silica 
gclntjnous silica is precipitated j this on being dried becomes again 
quite insoluble. 

Silica, and the silicates, enter largely into the composition of glass. 

Silver. Ag\ = 108. The Luna, or Diana, of the alchemists, 

This valuable metal occurs native and also in a variety of combi- 
nations, but principally a3 sulphide. ■ It is chiefly found among 
primitive rocks. The richest mines are in Peru and Mexico, and the 
richest in Europe are those of Saxony, Bohemia, Swabia, and that 
of Konigsberg in Norway. 

Silver at high temperatures resists the action of air for a long time, 
and does not oxidize ; but it is easily tarnished by sulphuretted hydro- 
gen, particularly when it is alloyed with copper. It is sometimes 
found crystallized in cubes and actohedra, and is the whitest of all 
known metals. It fuses at a bright red bent. 

Silver, Oxide op. There are three oxides of silver, viz. 

Suboxido .... Ag 3 0 
Protoxide . , , . Ag 0 

Binoxide . . ♦ . Ag 0, 

Of these the protoxide only forms salts. 

Suboxido of silver is produced as ' a grey film when ammonio- 
mtratc ol silver is exposed to air. It is also produced when citrate 
of silver, (or any analogous organic salt of silver,) is exposed to the 
action of hydrogen at- a temperature of £12°. The protoxide of 
silver contained m the, citrate then loses one half of its oxygon, and 
the suboxide remains, combined with one half of tho acid. At least 
tins is Wohler's theory; #hut the probability is that tho acid is also 
decomposed, andjjio compound not exactly a subcitrate of silver. 
i ii Bn p> u solution in water of the suboxide salt is 

dark brown, and, the suboxide is precipitated black from it by potass ; 
when the solution of the subsalt is heated it becomes colourless, and 
metallic silver appears in it. The salt dissolves of a brown colourin' 
ammonia. Several other salts of silver, containing organic acids* 
comport themselves in the same way as the citrate when heated in 
hydrogen. 

Protoxide of silver may bo obtained fly adding^ dilute solution of 
caustic potass to a solution of nitrate of silver. It is thrown down 
as a dark olive coloured precipitate. , ' n 

protoxide of silver is, like oxide of lead, soluble to. a slight extent 
Jo ,;wlucli it comraunicatos an alkaline reaction. 'J'ho 
solution is r reddened by exposure to, light, . This oxide, is reduoedtO 
puroinotulat a -dull red heat, and to black suboxido by the notion 
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of light, It stains glass of a yellow colour, and is used in painting on 
glass and enamel. Ammonia dissolves it completely, and forms u 
colourless solution called ammonincal oxide of silver. 

The peroxide of silver is a curiosity of no value in photography. 

Silveh-Meteh. This is an instrument for testing accurately the 
quantity of nitrate of silver m an old nitrate hath containing impur- 
ities which a fleet the S. Gf. of the liquid, and therefore render the 
hydrometer useless ns a means of testing its strength in silver. 

‘ Th c principle on which this meter acts consists in ascertaining how 
much of a solution of pure chloride of sodium of definite. strength is 
necessary to precipitate the whole of the silver contained in a definite 
quantity of the nitrate bath. The following is thc mode of pro- 
ceeding : — 

Hoke a solution of pure chloride of sodium bv adding puvo hydro- 
chloric acid to a solution of carbonate of soda until effervescence censes, 
and the acid is a littlo in excess. Evaporate the solution to dryness, 
and fuse the pure chloride of sodium in a porcelain capsule over n 
spirit Idmp, Then make a solution of it in distilled water of the 
strength of 17 grains of the salt to 12 fluid ounces of water. This 
is tho standard test solution ; which must bo made very accurately. A 
fluid drachm of it will exactly precipitate half a grain of nitrate of silver . 

In order to test the strength of the bath, put a small measured 
quantity, say a drnclim, into a clean stoppered bottle, and add to it 
u little distilled water. Then add the test solution from a graduated 
measure, a little at a time, shaking after each addition and allowing 
tho white chloride of silver to settle each time, until tho salt ceases 
to produce any more cloudiness in tho clear liquid. The quantity 
of the test solution employed, estimated at thc rate of one draolmi 
to half a grain of nitrate of silver, will then determine thc exact quan- 
tity of nitrate of silver contained in a fluid draolun of the nitrate bnlli. 

Mr. G. Wood, of 117, Ghcapside, manufactures a neat form of 
apparatus on the above principle, by which the operator is saved dll 
the trouble of calculation. Wo have one of these instruments, tmd 
find it of great uso, and very accurate, ; 

Sine oe an An oi.e, The sine of an nnglo doos not depend 
upon the length of the lines which contain it, hut njioft their inclina- 
tion to one another. This may be measured in a varii^f^wnys. 
One mode is to find what is called tho SlND of thc Anglo, whidh ib 

done ns follows : — - ' i®, • , 

In cither of tho straight lines which contain tho angle take any 
noint P, and from P draw a pevpendiculav PN upon; the dpposito 
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to the liypothenuae Al\ of the right imgled trinnde 
APN, is the sine of the angle at A, 

It matters not where V is taken upon the line AP, for take any 
other point P ; and draw a perpendicular P'N 1 upon the opposite 
side; then the triangles APN, AP-N' are similar, and the ratio 
PN s AP 19 equal to the ratio P'N' ; AP'. 

Since the perpendicular is less than the hypotlienuse (except A ho 
a right angle, in which case they are equal), the sine of an angle is 
a decimal fraction less than unity. It may be found by consultin'* 
a table of natural sines. ° 

In old treatises on Trigonometry the sine is generally defined by 
reference to a circle of which the radius is unity, but that plan is now 
exploded. In the modern system of mathematics the trigonome- 
trical ratios have nothing to do with a circle. The sine of an angle 
k *! ^ lle ' ^ut a or and 1 ms no linear dimension, 

If, for instance, a man wants half an orange ho may say u Give me 
sine 80° of an orange,” the sine of 30° being one Wf, or * 5 . 


Sines, Law op. The "law of sines” in Optics connects the 
angle of refraction with tlmt of incidence, in the case of a ray of 
light which suffers refraction. See “ Itefraciiou” 

Size, See " Gelatine.” 

Sizing of Papeh. See “ Paper Making.” 

Soap, See “ Saponification,” 


Soda. Na. 0. Oxide of Sodium, 

Sodium, the metal of which soda is the protoxide, lias a rather 
less affinity for oxygen than Potassium,, but if laid upon a piece of 
ice it immediately takes, ffro and burns brilliantly , 

Soda, which is the oxide of the above singular metal, mav exist 
either in a pure form, or ns a hydrate, 

Tr ® ftU8 *|° soda ,j 8 Mrato of sock, and its formula is NtuQ; 
liU. it resembles m most of its properties caustic potass j and is 
white, opaque, brittle, and deliquescent j also very soluble in water 
and alcohol Its affinity tor aoids is rather loss tlunwfchat of po.tass, 
baustio soda is made from the common carbonate of sodamaod iu - 
washing, by driving off the carbonic aci#;by|^ 
quick lime. 1 Jie common carbonate of - »- * - *-■ * • 

from kelp, but is now i 
s^t mixed with sulpln 


Soi/X'BIZATION , See “ Exposuve.” - ' 
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Specific Gbavity. The specific gravity of any substance is 
ic weight of a unit of volume of that substance, at a temperature 

f 00° 'JMit. , ... 

The unit of volume, in the common tabic of specific gravities, is 
Lie volume of tlmt quantity of pure distilled, water wlucii at 60° 
^aht. weighs 1000 grams \ and in the same table the unit of specific 
;ravity is 1000 grains. 

The specific gravity of .water is therefore 1. 

If a vessel containing the unit of volume be filled with absolute 
ilcohol, its increase in weight will be 794 grains, therefore the S. G\ 

>f absolute alcohol is ’794. , , n 

If the same vessel be filled with pure concentrated sulphuric acid, 
ts increase in weight will be 1842 grains, therefore the S. G, of 
julphuric acid is 1*842 j and so on, 

Speotfio Guavity Bottle, This is a glass bottle shaped like 
\ decanter, and furnished with a stopper which k drilled with a 
hole, also with a counterpoise, or brass box filled with shot, which 
sxaotly balances it when empty. The specific gravity bottle holds 
exactly 1000 grains of pure distilled water at 60° Baht, Its capa- 
city is therefore the unit of volume of the spccifio gravity table. 

*To use it, fill it quite full with the fluid to be tested, and put in 
the stopper! Tire superfluous fluid overflows through the hole in 
the stopper, Wipe the bottle quite dry, and weigh it, together 
with its contents, in a delicate balance, the counterpoise of the 
empty bottle being placed in the opposite scale. The number of 
grains required to bo added to the scale which contains the counter- 
poise, and which consequently represent tire weight of the fluid, 
divided by 1000, is its specific gravity. 

Specific Heat. By the specific heat of a body is meant the 
time it takes to cool from a certain given temperature to another 
giyon temperature, when placed in vacuo in a polished silver vessel. 
By! some writers the specific heat of a body is supposed to be its 
a capacity for heat ) J> as if heat, which is the undulation of an ethereal 
medium, could bo stowed away among the particles of ar body. 
Surely the notion of " capacity for heat” is absurd. That 'different 
bodies should require different times to pass from one temperature 
to another involves no difficulty of comprehension, and specific heat 
is simply the measure of the time required. #*• 

Dr. 4mham says, "Of all liquid or solid bodies water baa much 
the greatest capacity fof heal j hcnco the sea, which covers so luigo 
i\ proportion 6i the globe, is a groat magazine of heal> and has a 
1 i/in nil ni nl Armnlv/lnfl* ntmoflnhorio temnernturo, 'Mercury 


Inotw’nvLf f°^°i H at ' 30 tl,at ik is Vbty *"** or cooled; 
anothei piopoity wluoli recommends it ns a liquid for the tlicr- 

moinotcr. uupnrtmg as it does great sensibility to the instrument." 
form and In Z“ y amus °. lmn3 ® lf b y trying to state in a different 

loim. nnd on the assumption of the undulatory theory of heat tho 
facts implied in tho above sentence. * 3 ’ 

The time which n body takes either to become colder or hotter 
depends in great measure on the condition of its surface. If the 

roiiahniul black^H ? n d white, the time is increased; if 

fo f itS ti k ' im V C ls diminished. When an ethereal unduln- 
° f ? h de P cn(ls u P on the condition of 
“-"ft * 16 uu( tulatianbe continued among tho particles 
wl.fo L.l i the bo ‘ly. or whether it be reflected among those 
S ,fo external to tho body; and conversely, when a body is 
S i llCrefo !' e r« lla ting heat, it depends upon the con- 

ti e Zd Jl surface, whether the undulations of the ether within 
folJ ! y n ° mu,ncated t0 tIie etl >er without it, or returned by 
mteina 1- reflexion among the ether within it. A smooth polished 

tl fWi * 3 / av6 " rabl ° to thc ^flexion of undulations, and unfavourable 
to then-direct propagation. Colour is no doubt owing to a pec - 
hnnty of surface. See " Latent Heat." 1 

J^L Suppose a small hole of any shape made in tho 

in ttWt thmliii -? f a ^“ room, and that sunshine bo ad- 
tteq. though it, and tho light received upon a white screen 

placed perpendicularly to tho line joining it and the hole • then n 

of’ihcSTdene T m be » Tm f upon 11,0 3crco »> ttl0 hiameter 
lr 2vS m f? 0n the di8ta " 0e of tbe screcn from the 
imftffn of hob may he the shape of tho hole, the 
* r0m *' , ^ frimigulnr hole would not give 
g hi utiagC) nor a square hole a square image * t3ie sun boiiur 
round, its imaged* round; for the image is not mmluced b) a w 

pLrliraTnofofh-Tt ?r gh *>“ “P™ tho screen'! 

by pcucit ‘of haht wffi. r same / ,la P° ftn(1 size ns the hole, but 
uyjwicit* oi light which diverge from every part of tho sun mid 

te^ C eaTle“strem ,e V n tlu ' 0 "^ tbe holo, proceed till 

3 , cno, ‘ ‘he seieen, where they form a round imatre of tho sun 

hdefoem ses tCT “ f C - distnnpo 6f the from the 

noie mci eases. Unis, the sun being about half# dearco in nmrulm- 
dinmeter, if the screen be placed 10 feet feMlllX S 
image will be about 1 inch in dihmeterf if ?fohti fl-om’ tlfo hole 
2 niches m diameter, and so on. . . / 110 nol °' 

• -Phis being understood, let a glass prism bo placed with its oda-e 
immediately behind the hole. Then, Lee whi£ hp&Sg 
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gcncous, the pencils will all be decomposed by 'refraction through 
the prism into pencils of the different coloured lights of which 
white light is composed; so that the screen, instead of receiving a 
single round image of the sun in white light, will receive upon a 
different part of it as many different coloured round, images of the 
sun as there arc different kinds of light in white light separable by 
refraction. These images will partly overlap one upon the other, 
and produce a long image of the sun, having belts across it of differ- 
ent colours, arranged in the following order, (if the refracting angle 
of the prism be suitably ^ taktjn,) viz., red, orange, yellow, green, 
blue, indigo, violet; which colours arc called the " prismatic 
colours,” and the entire coloured image the " prismatic spectrum.” 
Should, however, the refracting angle of the prism be too small, 
there will be a space of white light in the centre of the spectrum, 
produced by the coincidence of a portion of each of the coloured 
images. 

The reader will perhaps find this account of the way in which 
the prismatic spectrum is generally produced somewhat different 
from the accounts given of it in popular treatises on Optics ; these 
popular explanations generally proceeding on the assumption that 
the light which is admitted through the hole is a single beam of 
light, — which is manifestly incorrect. Every photographer knows 
that an image is formed of external objects by light admitted 
through a small hole in the front of a dark box, and received upon 
a focussing screen ; and that this is true, however small the hole 
may be and whatever its shapo. Wo have, therefore, to deal with an 
image of the sun, and not with a single ray of white light. 

It appears, then, that when the spectrum is formed by admitting 
the light through a hole, however small, the bands of different 
colours contain an admixture of lights of different rcfrnngibilities. 
In order to obviate this evil, M. Fraunhofer admitted the light 
through a long and extremely fine slit, instead of a hole, and placed 
the prism with its edge parallel to the slit, and at a considerable 
distance from it . But even this arrangement is not sufficiently 
exact, for the additional precaution must be taken of covering the 
prism with an opaque diaphragm, having an extremely fine slit 
parallel to the edge of the prism and therefore parallel to the other 
slit, so that the light from the first slit may also pass through the 
second slit. In this way the spectrum is rendered nearly pure, and 
the different parts of it free from the admixture, of other colours. 
And hero it is important to observe that in the experiments of Sir 
David Browstor, an which ho detected white light an every part of 
the prism in a state of admixture with his supposed simple colours, 
red, blue, and yellow, allowance had not been made by him for the 


impurity of his spectrum, so tlmt his conclusions that Newton’s 
theory was Wrong and that the seven colours of the spectrum may 
he reduced to three was founded on experiments conducted in 
ignorance apparently of an elementary principle in geometrical 
optics, ; v.^ v.= ; -,;. . ... 

When a pure spectrum is examined by a telescope, it is discovered 
to be intersected by a great number of dark lines, as shown in the 
following figure, and which are called A | | 

“ Fraunhofer’s Lines/' lie having first dis- j{ e( j 

covered them, There are nearly 400 of 
these lines. 

These lines are produced by the inter- 
ference of undulations of light, In the I I n mnftn 

spectra produced by light from different ■ * ' * 

sources the lines do not occur in the same 
order j neither do they occur at the same . . 

relative distances when light from the I I Yellow, 

same source is refracted through prisms 
made of different materials. In the light 
' fr° in the sun and planets the spectral lines I I ( :t 

occur in the same order j but in the spectra 
formed by light from the fixed stars, or by 
the electric light, or by light produced by 
the combustion of different substances, the , , 

spectral lines do not occur in the same I I Blue, 

order, Uor are they equally numerous. 

With respect to the calorific, luminous, 
and actinic properties of different parts of 
the solar. Spectrum ;-^It has been shown 
in the article oti light, that light, heat, and . _ . 

actinism are probably undulations in Indigo, 

the same ethereal medium* differing only 
in tho length of the wave j and it is found 
by experiment, that both heat, light, mid 
actinism, are capable of producing chemical 
changes in bodies ; so that, the term nc- 

tinism 1 ' merely means that certain sub- h b. y 1 Ylnlrt 

stances are chemically affected by certain 
rays (called the actinic,) residing at a cer* 
tain part of the spectrum. : m- , h / vi 

It is therefore somewhat unscientific to 
call certain rays “ actinic" beam* they -v;V 
produce chemical changes in certain bodies, , \ .. ,, . 

and then to say generally that the chemioal rays ohiotly lio at the violet 
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if the spectrum, when wo know that every part of the spectrum is 
ilo of producing important chemical changes in some substance 
.icv* To say that the heat rays reside mostly at the red end of 
pcctrum, luminous rays mostly in the yellow part, and chemical 
mostly in the violet part, is so far unscientific that it is not the 
nont of n universal law j for the effects exhibited by the 
ent parts of the spectrum upon a substance placed in it, depend 

the nature erf Hint substance > and are d{f}ereni with different 
anccs, This being the ease, wo Imvc not included in the fore- 
>■ figure of the spectrum the three wave lines of light, heat, and 
ism, with which it is generally adorned in popular works on 
ngrnphy. 

the following table the lengths of the waves corresponding to 


mnoipal lines of the solar spectra 
Extreme red » * 

A 

B 

0 4 

D . 

E 

:i? 

0 , 
h 

1 4 

Extreme violet * 


in are expressed in millimetres . 
■00076 millimetres. 
■00074 
*0000870 
*0000659 „ 

■*0005888 

*0005265 

■0004856 

*0004296 

■0003063 

*00087 

’00036 


rwoULUM Metal. This is generally a compound of about 
nrtB copper, '$ ports tin, 1 part arsenic. It is. used for metal 
ictora. The great reflector of Lord llosso’s telescope is made of 
•4 parts copper mid 68*9 parts tin, without the addition of any 
nic. 

‘ho word “Ilrnss” was omitted in the letter E. Wo may 
n*vo in this place, that brass is a compound of copper and vine, 
x the addition sometimes of a little lead, tin, and iron. The 
ar metal should not be introduced in the brass used for pliilo- 
irical apparatus. The proportions of the metals in brass for liuin- 
are as Mow; — 

Copper , . 61*0 parts. 

Zino • . . 36 3,, 

Lead . « * M » 

Tin, . ♦ * m » 

IruaMAOETi. This substance is sometimes used instead of wax 
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m Photography, It is a soft white crystalline substance, precipitated 
irom the oil of the spermaceti whale on cooling after the death of 
the animal. It is purified by pressure and boiling an a weak solu- 
tion oi caustic ajknli, after which it is washed, melted in boiling 
water, and cast into blocks or cakes. It is soluble in about CO 
parts of alcohol S, Of, *820. Pure spermaceti is certainly better than 
impure wax in photography \ and, from its being softer and more 
casuy molted, it penetrates the pores of paper more readily, 

, Standard Gold. A sovereign weighs B dwts. 3*27 grains, and 
is_ composed of 11 parts gold to 1 part copper, The standard gold 
ol Prance contains 9 parts gold to 1 part copper. 

■ Standard Silvee, Standard silver consists of 11-10 parts of 
silver and -90 parts of copper. A shilling weighs 3 dwts. 15-27 
grains. . . 

o A m ’ x *-uro of alcohol and water, having the 

, , , at Fahrenheit. It contains very nearly equal parts of 
absolute alcohol and water. . 


Starch, C 12 II 10 0 1(( _12 atoms of onrhon and 10 of water. 
Ims substance occurs abundantly in vegetables, and is generally 
obtained by steeping the powdered grain or seed, or the raspings of 
tie loot, bulb, or stem in cold water, which- becomes white and 
turbid, and, after being strained, deposits the starch in the form of 
a ivhite granular substance which is then dried at a gentle heat. 

" ^ ora raon starch is manufactured from flour. Arrowroot, tapioca, 
frampotatoM^ 6 *' 011 ^ ^° imS °* > 6taro *’‘ Starch. is frequently made 

When starch is heated to a certain temperature, it becomes .con- 
verted into a gum called « Dextrine” (q. v.). It forms a blue com- 
pound with iodine, called iodide of starch, mi aqueous solution of 
which is bleached by light : it combines also with sulphuric acid, 
forming sulphate of starch, and with lime and baryta ; also with 
tannin, btarch becomes converted into sugar by the notion of an 

Sraoils™ 0111 6 ’ CaUed “ Diflstas6 >" and also by the action of 

, ?. tnvo11 “ insoluble in cold water, alcohol, and ether. When 
boilmg water is poured upon it, clots arc formed which cannot 
aftei wards be diffused through water. Solution of starch is best 
mntebyp^nchng the starch, and mixing it thoroughly with cold 
water ; then adding hot water, or boiling it, stirring it uniformly 


mil it u grlnlinomi mixture 5 m obtained. A mduliou of atiu’di in 
supposed to eomdat of tins grimidca couridfrahlv distended uml dif- 
fiiHt-tl through tlm water. W lint, however, the indurated envclopo 
of tin* March ^liunitu ImrsK the content* an? distributed through 
I hr* wntrr, and form n transparent gelid imam liquid which, on cool- 
ing, throws ilmvn mi ojmlcMVid deposit, The suthtanre held in 
mduthm in the dear liquid him lava culled u Ami oink/* 

Htbakink, (I « r. nrtyp Hurt.) Tlm principal constituent of solid 
fula. H k composed of dearie acid iu combination with glycerine. 

Htuhwwwivk, C< »i . improy solid, wofriw 1 we.) Thin k im 
iiml riniM'itt fur r \hibUing two plane perspective view* of till object, 
taken from ddhrent dntuma, iw utter having tlm appearance of 
solidity. It U tlm invention of t v rofe«m>r WlmnUtmm, uml wrn first 
iiiiulc public uml tin? theory of it explained by him hi the year IBM, 
At that lime tlm picture# wore exhibited by means of rellcel.oiH, hut 
lln? ioviMilor^uf^t^led tlmi lenses might ho wm\ instead. Homo yenra 
niter thin, an im<trimmnt was brought out hy Sir David llmwaler, 
ivi which rmmll photographic picture* arc? placed in a dark box, ami 
viewed through hulMnunes mutinied iu tube*; and, soon after Urn 
iotroduclinn of that very impel foot hiMrumeuI, Messrs. Knight, of 
lender Imne, patented im improved form of demweope, in which 
Ury** ticiuMemm* urn uml, mounted in tho front of tlm instrument, 
without tubes; and this, hi the course of lime, became so generally 
preferred to the other, m to uupermlo it to a great extent, Hut it 
\um mm found that tlm wfijMeuiie*, whether large or small, pro- 
duced an unbearable amount of distortion in (Im solid picture, 
making straight lines look an if they were concave to the spectator; 
rm, in order to obviate this evil, w/to/r lenses were Ivied, and thcmi 
were found lo answer iu cerium cases, Hut an the theory of tlui 
Imitimdnr slcrenm:i|w is oven now lmt little umlerstnod hy opti- 
mnntt or the public at large, it was nut perceived l lml, in order to 
render that form of imdrnmeut perfect, i( was jmccmiy not only to 
me whole lemma la get rid of the distortion, lmt to take tho 
pictures in ii ciimcm miiluhly I’ondruetcd, mid mount ilium pro- 
perly, The popular form id tlm stereoscope as mmuifnctined by 
Air. Knight, and called by him Urn Cosmo mum Stereoscope, is 
however, nntwitlndamlmg !u defects of principle, a very amusing 
iimUumrut, and it k not till tlm spectator lmt birnoma familiar with 
the true liriuciplci of alereoaeopie rep mmiUi lion that tho dufoola am 
perceived. Yvn shall endeavour, tmm, iu tho present article to 
explain tins theory of tins ttlmwmape iu a clear ami iuluJIigiblo 
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manner, But the reader must first consult and study tlio arliolo on 
"Binocular Vision, 1 '* for it ia here assumed that tho principle 
of binocular vision are clearly understood. 


Theory of the Stereoscope* 

The theory of the stereoscope consists in showing' — first, how 
the instrument may be employed to represent tilings trutlfidly 
we see them in nature; secondly, how it may lie employed to rtrpiv- 
sent them falsely as we should sec them if our eyes worn whirr 
apart; and, thirdly, to explain how it happens that distortion h 

introduced by using an instrument of improper construction 

straight lines being represented by curves, and so on, 

( Let L, it be the eyes of a spectator; A, C, B lamp po«l« of 
difterent heights having lights, or luminous points, A, B, C, fit the 
top. Draw the visual rays L A, L C> L 13, 11 A, 11 0, It B, Cui 
tliem by a vertical plane P Q parallel to the line which joins L cmd 
R. Then the points a ) c i b ) «,<?,#, where the visual rays pass lliwmgJi 
this plane will be the images of A, B, C, as seen from tlio aUlbna 
h and It, P Q, being supposed to be the plane of a porspeoliva 
picture, (See “Perspective/ 1 ) If the piano PQ bo pi need m 
shown in the figure, so that the perspective view as seen from L may 
be completely exterior to that seen from It, the pictures will bn os 
represented on a card beneath L and It, ( Sea the Lower Part of 


. Now if the perpendicular distance between L and tlio plnne VO 
be such that the points a } b,c, can be distinctly seen by an oye ut | /f 
say if this perpendicular distaucc be not loo short Tor 
mstinctyision, and. if we place the card PQ before the eyes, t\n in tlui 
tignre, the right picture being cut: off from tlio loft eye and tlio loft 
V lc ; mc the right eye by a partition, as shown in the tm urn. limn 
Pwtee8i-«}oi abo s only one image will bo i. 
r ^ ^ t0 be tlw li S hts A,B,Oin their im* 
^ 8ta , nce> I?or wheu tho loll oyo h 
f ^ n + f the !oe L«, the right eye is directed to « nlonpf 
1 1 16 ? ptlC f GS La > Produced moot nl A, 

°/ SQe v g two imn S es upon n plant 

of the Vl t a % V i ie '.! ,Ue dlstftilC0aml ^ tho true position 
i . i , , 1 Sunil aily with respect to tho other images h c b t 
winch combine and produce single ^#$3“ 

(wWch to S L 

or AEB for t?«Si Wll l de l^ na 1 w l? 0n ; *■ size, of tho angle A r/ll, 
be placed' from^L Zf% tbat , ai Jg l0 “ «» totlior the done P Q niny 
a 1 an ^ therefore tho mure easy it will bo* 
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come for the images #>£,<?> to be seen distinctly by persons of ordinary 

22? i « r™’ v "" ; “* it ,Ti„ “2 

mohea. If then E=8, the angle ALB may bo about 10*. 

Now we come to the principles of the stereoscope. 

Suppose we place nt each of the stations L.li a uhotocrranliie 
camera, the lens of which is 8 inches focus, and adjiC fiC 
las with their axes strictly parallel, take the pictures of A B 0 
(molndmg ran ang e of 10*). Then when these piSs are nronefi 
mounted they will be identical with the perspective views of A ]/ 
0, upon the plane PQ . and if placed in a box hnving a p rUtlon 
m the middle and holes to look throwrh nt V .nflVJi . T 

tlmT f 8 f r ° m ihe pictures, the spectator on looking through 

e holes will perceive a single image of the points aTS? at tS 
io distance and m their true relative positions. 

ass asrt; 

ctS if“„§3S tak ” ini ‘ in»pre.'«bl« 

thi^ouestk.1! wf wili 11 mBy b , e asked> ra ’ 0 len9es nutl reflectors P To 
mis question we will now endeavour to reply, 

iu eaolfof tL Lr, re T°T by 1 pkel ' i . g a f wle . 10118 of 5 inches focus 

«*«* 

The Lenkctdar StcvcoBco^o* 

of s iT eosc i opic pi ? tu, ' e . s > 

taken at 5 2os apart- in all becansc «'« stations are 

of it is correct ] P ’ U ° tlier re8peets llow °ver the principle 
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The best construction of the Lenticular Stereoscope for exhibiting 
paper pictures, (kata-positives,) is shewn in tine following figure, 
which scarcely needs explanation, 



The whole lenses fixed in the front of the box are placed 2£ inches 
from centre to centre, and should not bo less than 1 inch in diameter. 
They should be of 5 inches focus, and achromatized meniscus lenses 
with the hollow side outwards, in fact tho same lenses as those used 
for taking the pictures, whioh may be unscrewed from the camera, 
and screwed to the stereoscope, Tho back of the solid box should 
have holes in it as represented by the dotted lines, and also a parti- 
tion iu tho middle. The holes should bo inches from centre to 
centre, and their diameter determined by trial. If tho front box bo 
H inches dee]), the back diaphragms should bo a trifle more than 1 
inch in diameter. A set of diaphragms of different sizes to fit in tho 
back of tho front box would bo a useful addition to the instrument. 
The inside of tho front box should be properly blackened, Tho 
pictures may be circular, mounted 2 J inches from centre to centre 
and about 21 inches in diameter. By tho centre of each picture is 
meant tho point where the axis of tlio lens cuts it. In mounting 
tho pictures this is tho point to be considered, and no reference what- 
ever is to be made to any of the objects in tho pictures, These arc 
always nearer together than 2£ inches, when mounted, The moun- 
ted pictures arc fastened by springs to a slider which moves in a slit 
in the bottom of tho stereoscope, so that tho distance of the pictures 
from tho lenses may be varied to suit different sights, or for trying 

n n 2 
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nTfloT| tS 5 n t le t^ Q1) i er dlstfrace ’ however, being 6 inches, which is 
SX 1 , n" gt i ° f T he le T es ' The l )ictuves 9b <>uld bo mounted upon 

Sn k fU? 0 iT l , T ?, 01 ’ d . ei ' . t0 mnke t,le ob i ccts a PP eftr more distant 
ran the cnulbonid, that is, m order to make them appear ns if viewed 

dirough a cu'cniar hole nearer to the spectator, the following- rule in 
mounting them should be attended to. Just before trimming the 
edges, mount them temporarily 2J inches from centre to centre, upon 
a piece of cardboard, with pins at the corners ; then measure the 

fi nn 'I™ M ween tbe 1 ,' Gni ' est ob j cot in each picture, (this will bo less 
than 2, inches probably not much non than 2 J inches,) and take 

d — , “ v ° ! f ss tIum |. ll{s for the diameter of the pictures. 
With half this, diameter as radius, and the centre of the picture as 

mn^brequired 010 ’ “ ch ' de on ench P ichu '°» which will bo the 

t Jl! con ,' lusion ’ ,ve W0 V kl obs ® TO that the object of taking the 
f s •m'Seasmimeh in diameter is not that the margins of the 
be looked through, but simply because when they are too 
smnU their oiroumfcrences are seen by the eyes and form two inter- 

?£« rf S Up ° n tie soM P 10t,u ' e - Were it not for this circum- 
stance the lenses need not exceed half an inch in diameter. 


IS 


- — — v xiuii «« mvn iu ummetor. 
t he stereoscope for exhibiting transparent pictures, (din-positives,) 

Hip a *1 am - ) ? e '! eia foi i‘" as Knight’s Cosmornina stereoscope, the 
the other points bemg the same as that of the Stereoscope described 


imnn rBmn m S *? B *P Iam t] '° exnct ^cfc of the lenses 

KlfhrtiS? T , £m " n l t0 Sf° ^ lre nt tllG commencement 
nv . t K '®,* 1 tole , ! if. #■ ions of focus I were placed at L, and the eyo 

SroSiteStS- W®? (b ™K*ng from J would ftfter i-elmcti«.i 

ravs w thont fl l 0 w® bo 00n y 01 ' ted into « pencil of parallel 

iap, mfhopt snffehng demtioii, so that the oyc would see the point 

Ip fcTSW* f "° lcna wera hitcioscd, that is along 
the line LiB, but would have loss difficulty in bringing to a 
focus upon the retina: a parallel F ncil than one dive ring frmn a 

C as teT r Jr* Whe n th r efore tUc ^ is placed sodoMo 
Sbn Tf i Hng8 T lY 1,ro "° h its ccntro them is no magnifi- 
cation. If however the eye be placed at n little distance from the 

and therefore tl Tt si ^° ob j ccts exactly through the Centro, 
and theiefoie the lateral pencils suffer a slight deviation, which in- 
creases the apparent angle ALB, end produces magnifiontion. w i cl. 

ailknSdrinZl 0 ^ f C01 '® ide .? tion unavoidable defects of 
• lcnt,c,dni opt'cnl instruments, it appears that the form of stereo- 
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scope tlmt has been described exhibits pictures, when property ta/cen , 
in sucli a way as to represent objects precisely as they would appear 
to unassisted vision, so that natural truth is perfectly realized, And 
the reader will particularly observe that in this form of stereoscope 
the images are not displaced or caused to overlap by any optical 
contrivance. How then, it may bo asked, is the cAbct produced ? 

Let us examine carefully the pictures upon the card PQ, 

In the first place tho points ft, ft, — h — c t c, are upon the same 
horizontal lines, which is simply because the cameras had their axes 
parallel, and not converging to a. point; (See remarks on page 65), 

In tho next place, if wc measure the distances aa> bb> cc, we find 
ft ft tho greatest because A is the most distant object; hb the next 
because B is the next object in point of distance; and ce the least 
because 0 is the nearest object. But all these distances are less than 
Lit. If, however, in addition to the three lamps, a fixed star I) were 
introduced in any part of the picture, the visual raysLD, III) would 
be parallel, and the points d>d> where they out thc’pictures would be 
at the same distance apart as L and E. If then we join L,E, with 
points <?,c, nearer together than L and E, (and in the same plane 
with them) the lines L o E o meet at a finite distance 0 ; but if wo 
join L,E with points d>d> at the same distance apart as Land II the 
lines L d 9 E d are parallel, or only meet at an infinite distance. Hence 
it follows that in mounted stereoscopic pictures the furthest objects 
are the widest apart, and the nearest objects the nearest together; 
objects at an infinite distance only being as fur apart us the distance 
between tho eyes, These considerations will explain at once why it 
is that there is no necessity for displacing the images of the pictures 
by half lenses ; the objects being sufficiently displaced by tho pers- 
pective in the pictures themselves, and any further displacement being 
wrong in principle. The Brewstevian stereoscope has therefore 
been a step in the wrong direction, and tho error has to bo pointed 
out to tho public, and the work begun over again. 

We have now done with tho Lenticular stereoscope. Its defects 
arc those which arc inseparable from all optical instruments in which 
lenses are used, and the pictures are so small that it is impossible to 
include in them the same amount of detail as in larger pictures. But 
at the same time for many purposes tho smallness of the pictures, 
involving but a small expenditure of material and permitting the 
use of a light and portable form of apparatus in which both pictures 
may bo taken simultaneously, is a real advantage. 

We now proceed to an account of the reflecting stereoscope. 


# 

f 
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The Reflecting Stereoscope, 

. Ee / errtn & to tbe % lire at the commencement of this article. If the 
~ ™- Ya 'i 1 ® 0111 b y a plane pq instead of PQ, the pictures will be 
Ini ei than before, and instead of being entirely exterior one to tlio 
other will overlap, and be mixed together so to speak. But if we 

wit pi ° tl T “1 c “ s P, lace(l at L «nd It. with lenses of focal 
i f> n 01 ' ^fi’ lf, y nl o their axes parallel, and then by means of 
reflectors throw the virtual images of the pictures so taken into their 
pi oper positions on the plane pq, and view these images by eyes at 
L and R, n truthful solid image will be produced, ns in the formor 
fj? bet ; ause the left eye will not then see tlio picture from tlio 
light station, nor the right eye tliat from the left station, 
ihe arrangement is exhibited in the following figiu'e — 
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After what has been said on the subject of the lenticular stereo- 
scope the foregoing figure will only require a few words of expla- 
nation, 

The reflectors are placed at right angles to eacli other, and the 
pictures at right angles to the dotted line, or base, passing through 
the angle formed by the reflectors, the distance from that angular 
point being equal to L m or B«, and therefore to the focal length of 
the lens with which the pictures arc taken, The distance of the 
middle points of the pictures, (that is the point where the axis of 
the lens cuts them,) viz, m, n t from the dotted base is half the dis- 
tance Lit. The pictures are taken 'in n non-reversing slide, so that 
their images on the plane pq as seen in the reflectors, arc not re- 
versed \ this is an important point to attend to, 

The imago of the left hand picture is pmb j that of tlio right hand pic- 
ture qntti the lines pb> qa> being separated for the sake of distinctness, 
but in point of fact the images lie on the same plane. The left eye 
cannot of course see the image of the right picture, and nice versd, 
so that the images overlapping produce no confusion. The image 
of each picture and the picture itself arc symmetrically situated with 
respect to the reflector by which it is viewed, 

AH this being understood we come to the mode in which the 
instrument acts. 

A pencil from b in the loft picture, after reflexion at the left mirror 
enters the left eye as $fit had come from the point h on the line p b \ 
the point b is therefore seen by the left eye in the direction LA 
Similarly, a pencil from b in the right picture, after reflexion at the 
right mirror enters the right eye as \f it had come from the point h 
on tlvo lino qh\ the point h is therefore seen by the right eye in the 
direction BA These two lines BA LA are tlio instantaneous direc- 
tions of the optic axes, and being produced they meet nt B, which is 
tho true position of the object B. Similarly with respect to the other 
objects A, C, Therefore by means of the reflecting stereoscope a 
true representation is afforded in natural relief, and actual distance, 
of tho objects in tho picture. 

Tho reflecting stereoscope is not open to any single practical or 
theoretical objection, As an optical instrument it is absolutely 
perfect , being subject to no defects of distortion or aberration. Bov 
any scientific purpose, therefore, the reflecting stereoscope should 
always bo preferred to the other. The reflectors may be made of 
polished speculum metal if objection bo raised to glass mirrors, and 
the pictures may bo taken simultaneously in a camera with double 
lenses inches from centre to centre, constructed as shown in tho 
following figure, which explains itself, 
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pictures™ °^" lom «ins to add a few remarks on taking stereoscopic 

tlrtm sf inolS ft™ 1 t !)U ffee S°!| tnkilie t3,e ®tations wider apart 
min rfj inenes (the parallelism of the cameras being still nrcserrall 

KrirLZredStT? 16 ' be ° a ’ ,Se ^ 8tei ' coaco P° >' a intended 

that, by giving bolffef>eli F f? >0S ?- i anc ' lfc way happen aometimes 

til/ sani e poL?T n k fi 1 ? I ?“ fc r f t dire0 ^ inff tho nxes of tlle lenses to 
aoUtl imao/imlesstlie uWr.i.f St ” a0 ^ int i 0 . duce8 diatol ‘ tion in the 

r*£5 it *=* . 

screen, besWes be?n" Tft "" Cf tly thlov ™ outside tho focussing 
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the instrument j it would require a separate treatise to Mow up 
the subject through all the modifications which it may assume, 
Enough has been said to enable any intelligent reader to think out 
the remainder for himself, 

Tn printing stereoscopic pictures from a negative, taken in a 
double-lens camera, by contact in the pressure frame, it must bo 
borne in mind that the print requires to be cut in half and the pic- 
tures transposed, in order to bring the picture that was taken from 
tlie left station before the left eye in the stereoscope, and vice wrsd. 
If this be not attended to, a pscudoscopic effect is produced. 

In printing stereoscopic transparencies by means of a lens, the 
following plan may be adopted 

A copying camera, rather more than double the length of the 
stereoscopic camera, is provided, and the lenses of the stereoscope 
arc fixed in the middle of it j there must also be ft partition divid- 
ing the camera in half lengthways, In this way the left lens copies 
the left picture at the same time that the right lens copies the right 
picture. The negative must be placed with its back next to the 
lenses at one end of the box, and the sensitive positive plate in a 
common slide at the other end. The camera is then directed 
towards ,tho sky, and the wet collodion process employed. An 
exposure of a few seconds is sufficient, The positive need not be 
divided and the pictures transposed, for, when placed in the stereo- 
scope with its plane side next to tlie lenses, and a ground glass laid 
against the film, the pictures are in their right position to be viewed. 
By putting tlie lenses midway between the nogativo and positive, 
the positive becomes of tlie same size as tlie negative. The be3t 
lenses to employ arc portrait lenses, with a small stop between the 
back and front lenses in each, 

In the stereoscopes and stereoscopic pictures commonly sold 
there are the following serious defects 5 — 

1st. The pictures are frequently taken in converging cameras, 
and then mounted upon the same flat surface. 

2nd. The pictures are generally mounted so wide apart that the 
most distant objects in each arc wider apart than the distance between 
the centres of the eyes. 

3rd. An attempt is made to obvinto the. ovil produced by tlie 
above practice, by using semi lenses in the stereoscope which dis- 
place tho images. This of necessity produces distortion, because 
straight lines arc always represented by curves when tho outside 
part of a lens is used to view objects through, instead of tho centre. 

4th. Tlie displacement of the images is in general so great as to 
cause the optic axes to converge to points situated within two or 
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The effect f of m | t£ feTo mkftf fin™ of t]l « objects, 
model of the object which the « n ,f°!. U P 10 * ure , look like a small 

“rxf j-r~S“ uU ' *' % «■ 

pneml « huta^Mbf ]Mrf ')£ if*""* ia in 

>n°fces. This makes obieS! ° 1<msc ? 111 th ° camera is only 4 
nature. •* 3 a Pl ]enr much smaller than they do in 

look very near, very small*™,™ dtotorff 8 TV Jn , cturea mnke objects 
and recommended in the present m +W» J t st( ; 1 1 ' eosco l )C described 
*** size, at their true distance nLwn T*”* tl,om look of their 
In this article the term « t l< ?, ut , Pcrccptiblo distortion. 

»•=?• Ttaemployd rfu’Ll “T «™»1 IbA 

jeetaMble, »■<: io „ jj” “ff F' I "I» >» Uionght olj- 

*" b » 

having the true effect of sobditv tK § ass , ? , sill K ln picture 

t SP 4 ^ ia.accompSed tlu^- 1 ^ nt Rrat 

Magnified image^oMh^m^ar^t^n*!]^* 1 t “l COn in the nsual way, 
lenses (one for each by n °f a pair of 

screen made of coaibly ground trllss X° part °l a Jm ' g0 l V%l>t 
3W “i « cmtable angle The if f? 63 5 t,le leil3C3 ™n- 
distance of a few feet on f,!.L ' . s P eota tor then stands at n 

t° 3 F eon >. «nd looll 

thought hand lens is seen bv the lpff l i .? 10 lm <tge formed bv 
linnd lens by the right eve If y 1 and tl,at formed by the lelt 

fsSeSwS^? 


nf’ tl T * ’■■■ X1 & 

wie glass, which is nuecl with minuf* f,. ™ * VM 6 ,lo ««u smv 

stereoscopic effect is said to lV« ? f & t'nnsparent spots. A trm 
Wnation of the images dt b<J pioduoecl this way by the com! 


Stonjb Blue, A • v 

water, made into cakes, and cbicd^V^ ,® taro \. : moistened with 
used instead of indigo, ' Sometimes Prussian blue is 

Suocinio Acid n n *‘ & 

rom amber by diskltotfon ^S,7 b? -t t 1 ^ obtnj^l 
most powerful organic acids nmi T blU10 acid ' It is one of the 
metallic oxides called succinates d few S s , flUs ' W , th th ° nlkalis and 

lg ’ mUl bas beeu ,13ed In plioto^phSxpeSSs. 18 dWke " ea : by 
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Sugar. This is a substance extracted from tlio sweet juices of 
a great number of plants. There arc two principal varieties, viz., 
cane sugar and grape sugar, The latter variety is described in a 
separate article, q, v. 

Cane sugar is for the most part obtained from the sugar cane, 
but it exists also in beet -root, in the sap of certain species of maple, 
and in tlio stem of indinn corn, ft is crystalliznble, and the crystals 
usually occur as six-sided prisms with flat and irregular ends, It is 
soluble in about one-third of its weight of water, but more sparingly 
in alcohol, boiling absolute alfcohol only taking up about thp one- 
eightieth part of its weight of cane sugar. It is dimorphous, exist- 
ing in the crystalline form as sugar candy, or white sugttv, and in an 
amorphous concrete state as barley sugar, which is produced by 
rapidly boiling down the syrup till it solidifies in a transparent mass 
on cooling. 

Cane sugar is powerfully acted on by sulphuric acid, which takes 
a portion of the elements of water from it, and produces a black 
magma consisting chiefly of carbon. It is converted into grape sugar 
by the action of dilute acids, and also of certain azotized principles 
called " ferments/* 

Cane sugar combines with some of the alkalies and metallic ox- 
ides. 

Sugar or Lead. Acetate of Lead ; q t v t 

Sugar of Milk j Lnctino, A sugar contained in whey, and 
obtained by evaporating the whey to a syrup, and allowing it to 
crystallize. It has a feebly sweet taste, is very hard, and feels gritty 
between the teeth, It is alow and difficult of solution in cold water, 
It combines with protoxide of lend, 

Sulphate or Iron, There arc two sulphates of iron, the proto- 
sulphate, or sulphate of the protoxide, and tho persulphate, or sul- 
phate of tlio sesquioxide, 

Pru^-suLpiiATE of Iron, Fe, 0, S 0^+7 II 0=189. This 
salt, sometimes called “ Green vitriol/* ia obtained by acting on iron 
filings with dilute sulphuric acid, evaporating, and crystallizing. 
When pure, and free from persulphate, tho crystals arc of a bluish 
green colour, free from red stains, and in the form of oblique rhombic 
prisms. They are insoluble in alcohol, which deprives thorn of water 
and precipitates tho salt ns a white powder j — and soluble in rather 
more than an equal weight of water, In .dry air they effloresce 
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but in moist air become reddened and oxidized into a- poimilijIiAtg* 
They fuse in their own water of crystallization. 

^ Native green vitriol is frequently found in coal mines associated 
with iron pyrites, 

Protosulphnte of iron forms double salts with tho siilphaU'H ruf 
ammonia mid potass. Its aqueous solution absorbs bim>xid<i of 
nitrogen, and becomes of a deep olive colour. 

Protosulphate of iron is a powerful deoxidizer, and is used fxlcn- 
sirely in Photography ns a developer. When oxidized it liemnuw 

rr "- tol 7 S ^ hate ' T ! J e pawn«lplw>tos are capable 

of crystallizing together, and forming- a double salt of a tauM-lmsm 
colour, while the pui'e protosulplmte is of a bright bluish green? 


Bax? 

*r Hn * 1 *■>* »f»to fc io 

«« *8« mnyt S, JS, 1 S’T™''™ 'fT M °° ““ 

separates from it. lately cldutpil before sulphate of silver 

of tbo™Sfc ond't.'St d?™1” mp ” p01tit,ll * witl > »"»t 
«W “.nlfWiT" “ «n<I form oompouncU 

1», oof A„,„,o, 

too.™ Sora „. „ 

. St V HrBE OF Silver. Air S ti • r 

Zm fora,s * sometimes rimMHrS? $**■ ““l^al-ooonw native 

dodeeahedrn. W] ien coinb^ed i ^ ? X mhas ‘ ootohodra. mil 
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Sulphuretted hydrogen, end hydrosulphate of ammonia, throw down 
a yellowish black precipitate from a solution of nitrate of silver, which 
is believed to be sulphide of silver. 

Sulphide of silver is decomposed by a solution of chloride of copper 
containing common salt, the products being chloride of silver and 
subsulphidc of copper, No decomposition, however, takes place 
unless salt be present, 

Sui/Piiuii, S=1G. A yellow, crystallized .elementary bodv, 
found chiefly in the neighbourhood of volcanoes. About 20,000 tons 
a™ consumed annually in England, and are imported chiefly from 
Sicily. It exists abundantly in combination with lead, copper, and 
iron. 

Sulphur is highly combustible, and burns with a blue flame, pro- 
ducing sulphurous acid, It is insoluble in water, and permanent in 
the air. ^ It volatilizes | at 180°, and fuses at 220°, When heated 
to 300°, it becomes viscid and of a brown colour; if it be then poured 
into warm water it becomes soft like wax, and may bo used for taking 
- impressions ; it becomes hard when cold. 

, Sulphur is soluble with difficulty in alcohol, but is more soluble 
m sulphuric other, and still more so in volatile oils, turpentine, and 
alkaline solutions. Milk of sulphur is sulphur precipitated from an 
alkaline solution by an acid. 

Sulphur Tokico, When an argentine photograph having the 
reddish tint produced by the combination of suboxide of silver with 
organic matter is placed in water containing a small quantity of sul- 
piude of ammonium, the tint gradually changes from red to purple, 
and thence to green-yellow. This is called sulphur toning, the 
yellow substance being supposed to be sulphide of silver in an allo- 
tropic state ; or it may possibly be u bisulphide of silver; or a double 
sulphide of silver and ammonium. A similar result occurs when the 
print is placed in a bath of hyposulphite of soda containing unstable 
sulphur salts, or unstable compounds of sulphur and oxygon, or free 
sulphur in a nascent state or state of flue division, exhibiting a milky 
turbidity in the bath produced by the addition of an acid to it. 

The chemistry of the sulphur toning of a red argentine photograph, 
although probably a very simple matter, lias not yet been investigated 
by any chemist of eminence, and the subject clearly made out, although 
oneol great importance, for thousands of pounds are annually wasted 
by ^photographers in the production of perishable prints. 

The ordinary fading of positives appears to bo nothing more than 
tiie sulphur toning process carried to the yellow stage, in consocpience 
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of the presence of a destructive sulphur salt which cannot lm mrimtd 
from the paper. The combination of organic matter with the mWm 
may have something to do with the result, and with, the compos*! Lkm 
of the yellow substance. Photographs of a black tint, protliiml try 
development, and containing a much greater quantity of umtoml 
than sun-prints, and that in a form much more nearly ittolnllic, nr*? 
found to be vastly more permanent then the latter. 


Sulphuretted IIydrogken. See ^Ilydrostilpliurio Acid. 1 * 

IIO, U S0 1UMG ACID ' 011 ° r VlTnTor '- SO s 5 or whan hy<Jmt®d, 

This important article of manufacture, of which nearly n hundred 
tfaouM^tons^areiniide a«mna%m Gnat Britain, isingoitoml pra- 
tli n “ g °® 4 r <i furnace a mixture of sulphur and nitre, 
of ni{r«. rtl ° nS vnrying: from t,ie one-eighth to the ono-twonliislh part 

.‘TuSIT/lSi S mi ? “ d - “-tc S2 

ramJfewTa plSum raSaui °™p nlio " “ U'«* 

Tile manufacture isthTn SeVfnd thf? S ., a : 

femd to carboys, (laivre elass Wil concentrated acid is trniiB* 
which qohtain l'oo lbs. K g uottles covered with wickerwork,) 

acid S&jpliis^neatomofwatei 1 itisa^^l . nil, y ytll ' 01,s sulplmrio 
and very henry liquid of an oil'v t s . a ,ln Ti<l J modorous, colourless, 

A piece of noliahed zino ausbenfi 2!^°"' f “ oriso from it. 

^ordhausen oil of vitrinl i* n 1 i water. 
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is added to it, combination takes place, with heat, light and ex- 
plosion. 

StJLPHUJiio Etiieu, See " Ether. ” 


( SuLPiiuitous Acid. S0 3 , This acid is produced by the combus- 
tion of sulphur in oxygen. At ordinary temperatures it exists ns a gas, 
but at the freezing point becomes liquid. At a lower temperature it 
may be solidified, and then forms a wliito mass. Water which lias 
been recently boiled absorbs about 80 volumes of it. The solution 
possesses bleaching and deoxidizing properties. 

Sumach. A yellow dye, and tanning material, extracted from the 
dried and bruised branches of certain species of llhus cultivated in 
Italy and the South of Trance. 

Tangent. The tangent to a curve at any point P is defined 
i! Ul A : m, . an ? P° lut Q» wid draw a straight line through 
J , CJ. 1 Ins straight lino cuts the curve in the points P, Q, andis called 
a “secant. . Now let the point Q move along the curve towards 
1. . ^ When it has approached to within a distance less than any 
assignable distance from P, but without actually coinciding with P, 
the secant PQ becomes a tangent to the curve at P. 

This definition applies equally, either to the case of a curve of 
double curvature (like a corkscrew), or to a curve which lies upon a 
piano, 1 

the Tangent-Plane to a surface at a point P is found by 
cutting the surface by any two planes which pass through P* finding 
the tangent lines through P to each of the plane curves thus pro- 
duced, and drawing a plane through those two tangent lines, 

If two points, E, be taken on the surface, and a plane PQ ft 
drawn through them, and we suppose Q, It, to move towards P, 
then the plane V QE, when Q and E have approached P to within 
a distance less than any assignable distance, is not necessarily the 
tangent plane at the point P, as it is sometimes stated to bo in 
books of geometry. 

Tannin; Tannic; Acid. 1^0^0^110. Anastvin- 
gent principle contained in various vegetable substances, but prin- 
cipally in infusion of galls. It is obtained in a pure form by treating 
powdered galls with washed ether, /'.e,, other containing 10* per cent, 
of water i this is allowed to iiltor through tho galls, and the filtered 
liquid divides itself into two strata, tho upper one being ether, and 



384 


TAB 


the lower n coiicentrated aqueous solution of tannic acid. Tfit* m 
evaporated in vacuo over sulphuric acid, nnrl pure tiumiti wrxmi» 
as a bulky pale-yellow residue, which is exceedingly soluble in vna tm w 
but less soluble in absolute ether and alcohol. 

The aqueous solution of tannic acid reddens litmus paper, m»*t 
exhibits the properties of an acid, displacing carbonic acid from ttm 
carbonated alkalis with effervescence, and forming suits mlM 
tannates, 

Tannin combines energetically with gelatine, and forms mi Urn*- 
luble precipitate when added to solutions of isinglass, or glue. When 
oxidized, tannin becomes converted into gallic and cnrljoiiiis , (drift. 
Its chief use m photography consists in producing a leather viimbrit 
upon paper positives (q.v.). 

A concentrated solution of tannin is precipitated by nitvio mid 
S° eh !T “ Mds i bllt *)“* oxalic, tartaric, Jaotie, acetic, or cilriie 

™ t Tnn i m r’ whe “ addacl ? excess > e iwa a cbirk blue or bint* 
colour to solutions of the \pera alts of iron, but produces no iirnriialiiil# 

iu S °t he foV 1 ™ re ^ tosalts - Tllc Mack pmiiiutnto 

produced in the former case is common writing ink, and is com kummI 

of one atom of peroxide of iron and three atoms of tannic add? 


ttS&fB 4 r £ s ‘ ' »r « 

s« Moiling water, ."ni'orptSlLSff “ d * «*>• 

S“tal I ” 0d "'“ l by » nointtoi, 


Tahtaiuc Acid ,, tw «— , n tt r \ . T r^ 

free in many acid fruits and plants *aruf^ H °‘ P" 8 , noid cxiay ' 
cream of tartar, in theform of white ] 8enel ' n . 11 .} r obtained from 
about 4 parts of water at 60° ‘ V W f 1C 1 nvo soluljl « '» 

powerful organic arid £ ,?i l aiu \ nlso w nleohol. It is a vorv 

ca,dion - K is deliquescent 1 in°dam& sllould bo uat)d will 

sensitive ta^ght.'^* 1 “ solutlon of tartaric acid is said to bo slightly 


^ T,\ KTIlATil OF SjLYRI? mi,,* .. . 

Of potass to solution of nfeate of adding tnrtrato 
down being tartrate of silver It is d» 4 ylutc precipitate thrown 
by heat and light. * * darkened and decomposed both 
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-Taupe not s Process* This is a dry preservative process in 
winch a glass plate is first collodlonfecd and excited, then coated 
with iodized album on, and excited a second time. Three years ago 
before the problem of dry collodion was solved, this process, disco- 
vered by Dr. Taupenot, Professor of Chemistry at a French college, 
was brought forward and excited so much attention that it 1ms not 
even yet been completely abandoned by amateur photographers for 
the better process of Dr. Hill Norris, of Birmingham, since disco- 
vered and perfected* 

The operations arc as follow : — 

A. plate is first coUodionmid and excited in the usual way. It is 
then washed with distilled water for the purpose of removing the 
irce nitrate of silver, A mixture containing about equal parts of 
albumen and water, and 1£ per cent, of iodide of potassium, is then 
poured over it. This co millet civ destroys the sensitiveness of the 
plate, winch may then be dried in daylight before a fire. It is now 
ready to bo excited a second time. This is effected by immersing 
it m a bath of neeto-nitmte of silver, containing 50 grains of nitrate 
of silver and 1 dram of acetic acid* The plate is then washed with 
distilled water, and cither dried by artificial heat, or allowed to dry 
spontaneously. It is now ready to be exposed in the camera, and 
may be kept for several days, or perhaps weeks, in a sensitive state* 
I he picture is developed by first steeping the plate in a dish of 
distilled water for a minute or two, then laying it upon a levelling 
stand, and pouring over it a saturated solution of gallic acid to 
which a few drops of nceto -nitrate of silver are added. It is fixed 
in the usual way with hyposulphite of soda, not cyanide of polamtun ; 
tor the latter salt should never be used with albumen films, as it 
acts too energetically upon albumen* 

ihe pictures obtained by this process have a yellowish or greenish 
tint, and are not therefore suited for transparencies. 

The collodion should be porous and adhesive, mul not hard and 
contractile, or blisters will bo produced when the film is wetted a 
second time. 

Ihe objections to the process are, — the multiplicity of operations, — - 
the bad colour of the pictures, — and the cl isool ovation of the 
second nitrate bath, As a set oil to these objections it lias no 
advantage whatever over dry collodion, , 

Ihe plates may be developed more quickly with pyrogallo -nitrate 
ol silver, but the definition is not cpiite bo good, and stains more 
liable to occur. 

I ent. "When views are taken by the wet collodion process, in 
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which the free nitrate of silver is not removed from tho pinto by 
washing, it becomes necessary to operate cither in n dark room* w 
van, or tent, at or near the spot whence the view is Inkrn ; for 
otherwise the latent image is destroyed by tho evaporation of tin? 
moisture from the sensitive plate, and the consequent solution cif 
the iodide of silver by the concentrated nitrate in tlio film. 

The dark tent used by travelling photographers is of vnrioti* femma 
and sizes, and more or less portable. For largo picture* 12*1 U„ 
or so, perhaps the best form is that of tho ordinary military tent, 
having a pole at each end and fastened to tho ground wi fli rnr>o# 
anil pegs. Jt should be made with black calico, lined with vr>llmv„ 
In one of the gable ends there should bo a, yellow window, mu I llm 
entrance should be in the opposite gablo. Inside there inav Im 
a table and nil the necessary conveniences. Tins kind of tout hi*** 
of coiirsc no pretensions to portability, mid a travelling run ih pm- 
erabic, since much time is necessarily occupied in (noelinjr uml 
taking down, a tent of this form. ' 

^ For steicoscopio pictures, or pictures not exceeding 8 xfi, a murh 

2tr d , m Tr^ ble f° rin of tent wNI answer the. pur|K,*o. A 
*»*> 9in, wide, nnd 4 ‘ins. deep, h 
rurhts of fn tf . bmltnporl stand. At the corners f he four mi- 
nghts of a light iron frame are inserted, wliicli is made thus j-~- 1 



the rods being about the thickness of stair rnrl, 

thLs fraTe?a^ t JTn^ f it C n k tote yC J°' V ia tl,rmvn <"« 

aperture may be drawn ba hvards n,7f n "u ° f r ti,is wi » d ™ 
tolhu n shelf at the back K«£ a fe" ^mvo. Tim 
1° use this tent the enmes tho bottles, etc. 

paifoftf ° f • With tl,e tm y in VonUfbfm 11 i] )° ( ^ ro J ec!t % phrt 

.rtto UgW , , 01md 


them by menus of hooks to the inside of the front part of the trnv 
so ns to exclude tiny-light. IIo lms then his hands at liberty, mul 
manipulates in the usual way. lly putting a tent of this' kind 
together with the chemicals and apparatus, upon a wheelbarrow or 
suitable truck, or basket with wheels which ship and unship the 
photographic tourist becomes independent of help from others. ’ 


Test Papers. Make an infusion of commercial litmus, and 
steep blotting paper in it j dry it, and cut it into narrow strips. It 
is of a deep indigo colour, and is reddened by being immersed in 
any acid solution, or exposed to acid fumes. This blue litmus 
paper, as it is called, is therefore n test for acidity. It may also bo 
used ns a test for alkalies by dipping it into very dilute sulphuric acid, 
and drying- it. In this state it is culled reddened litmus paper, mid 
its original blue colour is restored by immersion in any alkaline 
solution. A volatile acid, such as acetic, should not bo used in 
making raMmcd litmus paper. Another kind of test-paper for 
testing alkalinity is made by steeping blotting paper in an infusion 
ot turmeric j tlus is of a yellow colour, which is changed to brown 
j;y the action of an alkali. It is not considered so good as reddened 
ltmiis. But the best kind of test paper for testing alkalinity is 
made by steeping blotting paper in a strong infusion of the petals 
of the red rose. The red colour of this kind of paper is changed 
to green by an alkali. 1 b 

When a solution to bo tested is very /<?<?% acid or alkaline a few 
minutes must be allowed before the change of colour in the test- 
paper is perceived. 

test-papers, as usually sold by chemists, are made up in little long 
narrow books. They arc indispensable to tbo photographer for 
testing the condition of the nitrate bath. 


TimwoMETEii. (Gr. S'epfttj heat, /xzTpov a measure.) rTlm is 
an instrument for measuring temperature by recording the ekpansibn 
produced m a liquid by heat. 

The mercurial thermometer consists of a glass tube pfilitA and 
vqml bore, having a bulb at one end. This tube is filled with 
mercury at a high temperature, above boiling point, and its end 
hermetically scaled. . On. cooling, the mercury contracts and leaves 
what is called a lorricellian vacuum above it in the tube, i, e. a space 
idled with the vapour of mercury. 

lo graduate the thermometer, it is first immersed in molting 
snow, the temperature of which is found to lie invariable, and tho 
height of the mercury marked j and next in water boiling in a thin 

o o a 
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polished metallic; vessel nt„ u7 7~. — 

temperature which is also found to he™ 1 ’ 1 ’? s I s ! lre of 30 inches, a 
the meremy marked again. nOJt 1 nwan ? Uo * and the height of 
freezing mid boiling points of watL* rnf nd,,ntl0n3 “*> called the 
divided differently in different therm » 0 8 P ace between them is 
at the end. J 1 tl,ej '»oracters, ns shown in the table 

furnislmd with™? 1 E*} ba l ck teS S o"f| t ! le f) te,11 l lc, ''>t , >ro of liquids is 
the tube only can be ** "* lo '™Vt 3 

thermometefi a ! c ™ ixf!(1 together the 

temperatures. ^ tIlc arithmetical mean between the 


* oft' into a ilS; 13 


i • ^ U1 -to; 

1 


MM* the subcliloride of mlveHs^m ^ d j r< ; ct %ht» the purple 
nothing remains lmt n i* 1 amoved by th© fixing a«mt 

m- xJZZ&.'toisr* rf .*» »-i "SS 

worlc of nvt tte U|in j . / f i /oii-print presentable as n 

intensified by some means. ut ;ST ,T st be ,,Illck c»ed or 
which either darkens the priiit bv Lfi tet !- by V 10 toni «ff hath, 
npage, or substitutes gold for silver t ie “ lver in tins 

Developed prints do not neccssar v ™ n( : 001 ' ,hn ff to its composition, 
matennl of the image is sufficiently lE 5 ” toi ? in S hath, since the 
Tlie most suitable tonino--bath to hL a , n .‘ 111101,80 without it. 
processes is described in the nrticles wlfeln't ^.T ”* 0 ® 8 P^g 

^nb S o| The feneh tom for Litmu^ m 

^ ll8 l|S^ilcff , '%SS n f i tJ 8 pt tmdn ffl»Pcr, viz., 

smearing the paper with boiled ^i nv f 8 ?W el ' *» »wdo by 
mai resin dissolved in turpentine or or colourless dam- 

2SJ*} w »” am JStSZeTri T **-•*«. •» 

made by saturating- a niece of ilwr ^ tracing-paper is 

lamp-black ground in honey or it S JMper '. vith a “«ture of 
mth black-lead or black chalk The ES*. “ | locc of si ™ d P«P°r 
transparent paper in lead pencil t^T+f 18 fumade upon the 
paper, and that with its bJcke ne dshl t tl,C11 h»d iqion the black 
receive the final drawing. The lines ™ l f on t ti,0 .Paper which is to 

gone over with a porcupine’s quill 0 r other | l ’ noin £‘P«per aro then 
gentie pressure. A 
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tlic paper beneath the black one. Sometimes blue paper is used 
instead of black ; this is made by substituting indigo or Prussian 
blue for lampblack. 

The transparent paper made with Canada balsam takes ink and 
water colours freely. A tracing-paper is made in Trance from raw 
flax, and is called “ Papier Yegdlale,” 

TiUNsramiNO. A collodion picture which i 3 not too porous 
and powdery may be transferred from the glass plate, when wet after 
. the final washing, in the following manner : — 

Lay a thick and wet. piece of blotting paper upon the film in such 
ft way as to cover the plate all but about a quarter of an inch at 
one end. Turn the narrow edging of film which is outside the 
blotting-paper over it by means ol a penknife, and then, beginning 
at that end, raise the blotting-paper gently off the plate; the film 
will come oft with it. It may bo permanently fixed to a sheet of 
dry gelatinized paper, by laying the blotting-paper bearing the film 
upon the gelatinized paper, pressing the two into close contact, 
and letting them dry spontaneously, when the blotting-paper will 
conic oft, leaving the film attached to the gelatinized paper so 
strongly as to resist all attempts to remove it again by scratching 
or rubbing. The paper may then bo waxed. * 

Collodion positives may be transferred from glass to glazed leather 
by damping both the film mid the leather with alcohol, pressing 
the two into contnct, and in a few minutes peeling off the leather, 
which brings the film with it, apparently so incorporated with the 
black glaze as to bo incapable of being removed by scratching with 
the nail, &e. • 

Collodion negatives may he transferred to gutta-percha in tho 
following maimer described by M. Leon Cnssngnc at n meeting of 
the French Photographic Society on June 10, 1857, ■ \ • 

“It is generally known that at the Imperial Printing ©ffleo of 
} lpnnn, when a good collodion negative lias been obtained -bil glass, 
it is tho custom to transfer it by means of a double film of gelatine, 
and gutta-percha dissolved in chlovoform, Tho process which X 
Jmve adopted, and which lias never been described in the Bulletin 
ol the Society, consists in first dissolving— 

Pure gutta-perolm * , , P93 grammes 

Chloroform, or Bcmole , , 81*09 „ 

or, 

Gutta-percha ♦ ♦ ■ . 2*5 G grammes 

Chloroform, or Bcnuolo , . 81*10 „ 
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"You perceive that the quantities nro not iirvaruihlif, Tlirtre mm 
eases in which it is necessary to vary them, I shall not enlrr tot# 
details; the operator, in each particular cnso a will lnr« nlili? to tlmfato 
for himself. 

"When the negative on the glass is dry ami in gnotl rt.unli|iM r 
nour on the collodion sidfl n nnnf.inop rtf* iilimrn o/Jnl !« ■■■ F A 


uvgawirc uH MUJ gJUSS 1 3 U ry flllll 1(1 ^OOf( ft'OlllI 

pour on the collodion side n coating of tho above solution. it 

run slowly aiul uniformly, that it may hnvo time to peiudml^ ami 
unite with the collodion film. As soon ns tins coating in rfHririfetf*#r 
dry, strengthen it with a second, formed of fclio tallow iW smt* 
stances : — 

Crelntine of commerce, (very white) , 30 gram) rim. 

Iviitercd water, ns much as the gela- 
tine can absorb, until it 1ms swelled 
to the utmost. 

Isinglass . K 

Alcohol , . ' * 15 ” 

“ Melt the gelatine in the water which it has nbaorbwl In .,W, 

‘m- •? ”f te - »“ 

willl a iroocleit s„il L™.S d ,'?t? B ;., nn ‘ ! »P* «»»> .-*>*« 


30granm»'H. 


Sr w ,7~™ if Z tSZT&i 

«»S«iyi.‘„ gg ?..*■ “ ■“ win jw. nt, 
liquid at the time! Leave if 2? lnl ’ st , bc ; mul pcrfist-ijif 
tercel from dust, and you will be able to co, ?f 'kv. shef- 

the steam From boiling Ufev tbe t V e ^ 0V0 1# <V Vienna *f 

percho, and gelatine. This oneratinn P wl -° f co ^ (>tlio11 . ffnt In- 
formed as soon, as you see that the fii* "• UC !i 'i 8 , vei T Cfl8 ,yj is iter- 
steam, and you should then bee-in m 1S softcmcicl by Urn 

comer from which the excess fftm v inove u from the glnsa nt the 
plnte was collodionizedi It oft™ t ° ( 011w ? 3 poured off ivlmn tins 
itself at this comer of the glass )?PP ens the film tliacngngRa 
entire removal of the film mth a tlih M, "i g °f‘i r . ! ‘ n to J*«oilif,nUt then 
on which, with the help 0 f m, bl ,ad e °f flexiblo polishotl horn, 

detach it by degrees, eitLwS° 0) 'in 1 sl W ort «»o film, while, v«U 
? water, running ,W by 2 tll ° ai<l of « thin IhiS 

itself by degrees under* the collodion "> f ^ aiu * w, iich insinuated 

r*. rs*. »■» «« S a. «m. -ft 


^ 1 O uw Conor inn .. 

4 ? m a f lhe entire film is raised nncl the glass. An 

ftVJS? Ccffr- *"<■"**“% m*z ft ftr f 
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" The chloroform or benzole solution, should be allowed to stand 
several days before being used, in order that the colouring matter, 
or any impurities in it, may bo deposited. Filter through paper, 
that the solution may be sufficiently thin, shutting the top of the 
funnel to prevent too much evaporation, which would have the effect 
of thickening the solution. Benzole, of specific gravity much less 
than the chloroform, gives good results, but inferior to those ob- 
tained by chloroform, which gives a solution almost colourless, and 
adheres firmly when the evaporation is completed; which also takes 
place more rapidly than with the benzole. 

"The density of the solution of gutta-percha, which is always 
slightly coloured, retards considerably its complete clarification. It 
is necessary to avoid all impurities in this solution/' 

The following w a method of transferring dry collodion negatives 
to paper, described by M. Bayard at n meeting -of the French 
Photographic Society on Feb. 20th, 1857. 

" Among the specimens which I have the honour to lay before you 
are some which have been obtained from very old negatives, and 
even from negatives which have bccu varnislicd. They have oil 
been easily transferred. I cannot however promise you that it; will 
always be so. Tt is probable that certain varnishes, and particularly 
fatty varnishes, may offer an impediment to the softening and removal 
of the collodion film. 

" I am afraid also that albumen and gelatine spread upon the 
negatives may interfere with the success of the operation; mul I 
must warn you that I have not yet succeeded in transferring with 
certainty negatives produced by TnupcnoL's process, either simple or 
modified. 

" The following is my process ; — 

" In order to detach the film of collodion from the glass, I use 
paper coated with gelatine. 

"To prepare it, dissolve in one litre of filtered rain water, 40 
grammes ' (about 4 per cent.) of colourless gelatine, tho 

gelatine is dissolved, pour the solution into a disli which lias been 
previously heated. Float the papers on tho bath for one or two 
minutes, and hang them up by n corner to dry. When dry, keep 
them in a portfolio until required for use, ' The kind ot‘ paper 
which appears most suitable for this operation is Cansou’s thin 
negative paper. 

" If the negative to be transferred 1ms just been taken, and is 
still wet, place tho glass on a horizontal support, collodion side 
upwards, and cover it equally mul evenly with water. Then, take 
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a sheet of the prepared paper, (which should be of the same hm m 
the glass,) float the gelatinized side for three ol* four mil ultra m st 
hath of water, and having carefully removed it, lay it on Mir wntm 
with which the glass has been covered. Then, by jnclmin#' ih& 
glass, allow the water to drain off mid the paper to become ntimhml 
to the collodion. Place the glass perpendicularly, and allow it to 
dry spontaneously. 

" When the negative which yon wish to transfer is old, and hm 
not been varnished, immerse it for about a quarter of an liimr, Him 
upwards, in a dish full of water. Ton or twelve minuter nflrr 
putting it into water, lay a sheet of gelatinized paper on tin* mil t mi 
water for three or four minutes. Then, remove the gins* In llw* 
comers m such a way as to remove with it the paper which ilml® 
a mvc, (the edges being of course properly adjusted to those of liw 

\P raceed r? cautiously the paper will uclhcru to tli a 
collodion. Dram and dry as before. ' 

n ^ en the n ?fi ative l 1 ? 3 been varnished, proceed as before, with 

anil Ki e T m * ; “‘. ad . d 3 1 or 1 4 pw-oeiit of alcohol to tin; wiitor, 
and let the gloss remain in it half an liour. 

Led^nprfcMi P ? el rl lli f h I'f been e hlcti to tho collodion hm 
become perfectly dry, (it should not bo dried by tlio fire,> innkc mi 

S°of"ttm ^ 110 " lt i°f, 4 P e " k,,ifo flU round it, pretty cIcibcj to tlw 
dgesof the glass and then immerse the negative in a diah lilln] 

wn^ratrsr^ , w r u, “ >»i»* 

Moiling |»pc,3 do“ B ' rra ‘ tt bel< " m 

l«nli^"Sif U S rf 2iSiiSm!ro6mri T"! r “ r 

the contrasts, the negative shniiM 1™ f ! to , KJ to ° stl '°iW III 
the paper in the ordinary way.” ^ xoc on tlie roverso aitle of 

to shew with what ease "these transfers COl71 i 1 l ,, I licntiion > 5l ®> in order 
water a collodion uegativo on gW. i*f f°" b bo lnm, o, pi need In 

paper adhering to the film. ° ’ 1(lvln g a sheet of golnlinkitd 

wawdfe' ftJJX tlrnt ho linct 

M the film wonted consistency , but ^ImfSh!" t V msJ5Brri, iRV 

j > uue umt : if the experiment 
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ceeded it would bo the more conclusive. Notwithstanding these 
unfavourable conditions M. Bayard effected the transfer with 
complete success. 


Collodion positives may be transferred to paper by the following 
process, communicated about a year ago to the “ Photographic 
Notes” by Mr. Hanson, of Edinburgh. 

“To make the) transfer varnish: — take of borax ]. dram, shellac 
4 drams; digest them in about 5 ounces of water, nearly boiling, in 
a covered vessel, till the whole is dissolved, When cold it i3 ready 
for use. ' 

"To transfer tlio film Apply a coat of the varnish to the sur- 
face of the picture with a largo and soft camel’s lmiv brush, and dry 
it quickly by holding it over a flame, or at a fire. When cold, 
applying a second coating of varnish, as before. * 

" Then take a piece of black paper a little larger than the glass. 
Goat it, and also tlio picture, with varnish, and lay the two wet 
surfaces together, beginning at one end, and carefully excluding 
every bubble of air. When nearly dry lift one end, and strip the 
whole from the glass, . It is now ready for mounting.” 


Daguerreotypes may be transferred to paper by the following 
process described by Mr. Bclficld Lefevre, of Exeter, in the Pho- 
tographic Notes, Vol. 2, page 343. 

"To obtain a negative by transferring to the surface of some 
more or less transparent substance the loose particles which form 
the lights and half-tints of Daguerre’s image, is an idea which must 
have suggested itself to the minds of many, whilst the means by 
which this transfer may be effected are as simple as the idea itseif 
is obvious ; and yet, although from the day on which M, Avago 
communicated M. Daguerre's process to the Academy of Sciences, I. 
have been a votary of the Photographic art, and am not unfamiliar 
with Photographic literature, I have seen no allusion, however 
remote, to any such process, Is it that the results so obtained have 
not been found available for the purposes of photographic printing ? 
However this may be, as it is not in my power to pursue these 
researches any further, I submit the process to your judgment in its 
present imperfect state, and my sincere desire to contribute to the 
progress of photography must be my exouso. The following then 
is a short, blit I believe sufficient description, of the modus opcrandL 
I purposely omit mentioning those precautions which are familiar to 
all careful operators. 

" 1st.— Dissolve one part of pure gelatine, and one part of clarified 
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boiling wnte^nd mu^ouHIiHiIT 0< i r° g . 1,ocei ' s )> in ten parts of 
"8wL— pLt m „ f • lmt soIutlo » in n shallow pan, 

HollingworU^Lin^wfffttivfi^fti! 1 ^ 8 ° n ^ !' ot Sol,,tion “ shcct o( 

« 8vd.— Draw nff ti- - P Tf previously well dried, 
tanee from the fire untiffiip 1 * 10 (1 l lg it vcrticnlly, at a short dis- 
' drain off, J superabundant liquid 1ms ceased to 

lms fimiTit! 7 ^ ° Ut horizontall y 011 « cold slab, until the gelatine 

mererny bo^nd' ^mvint wishiT? «° ’; e . h ' an9for, ' c d fresh from the 
sulphite, a.ul EinTnL i n 1 in J he . of hypo, 

tion of the horizontal water lL > 11 °n ^ to drain, until the forma- 
is reduced to a mere film ° mai 'hs that the liquid on the surface 

‘““Kst .” 1 1"“ ii '° i« Ur 8 *' al ™' 

he required, as iUiiU be fomuftif 1? t,lc P t pel \, Somc option will 
<( If flip -nvnrW i i l 0 ",l Kl t0 adhere rather firmly 

ful, everSS’S ^ success- 

surface of the Sati J WlU be /omld transferred to the 

done be traced . on the fiSk £? JSS? ° V $ iml image will 
I sav ;f f llp “„ f , K , and Polished surface of the silver. 

much importance! Of course?] 1 ? elcof e<1) for tb ' s I 3 a point of 
proof, with thick and erramv i?'ht?°! Ce i W? \ 1 6,11 0,1 ft Mbbf)dietl 
but this alone will not be found ^ ^ . rlc 1 °P nf l ue middle tints, 
advisable to pass a cnmel’s feivl ** « niiG ' mul itwi]l ba 

the washed image; if ° ver somc P° rtio11 of 

burnished metal behind theSi ' T* n tract of black «nl 
operation will not bSccssfiSl b ° attem P ted > if not the 

appear as a fnint nnd^omewharsliado^r f b,V reg ? cted %bt, it will 
drawing, in which a careful in®, ;• trnnsonpt of the original 
detect many details re-produce 'I fnvolu ' nblc %bt will 

By transmitted light, however tLw g 4 * slmi 'P nosa and delicacy. | 
films of extreme tenuity will he f i nns P nl ' e n t nature of metallic 
indeed a faint negative^ but It diffei'/?!' 11 ^ ,} )ainfub 3 r , ey ident. It i 3 
processes in two most iinnortant ,. 01I 1 4 lose obtained by ordinary 
lights are perfectly and alLolutelv "T • In , t,le filst P lnce 

!»% Ssnas:. 
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too minute to be detected by the most careful inspection. The 
colour of the metallic film varies greatly, generally approaching to a 
reddish brown where it is most dense. This clearly points out a 
fact for which we should hardly have been prepared, viz., tlmt the 
Jiigh lights in Daguerre's imago are in reality formed of two distinct 
layers, the upper stratum being blanched by. the action of the 
mercury, and probably amalgamated with it, whilst the lower retains 
the rcdilish lmc which reduced silver sometimes assumes. The rosy 
tint which is observable in the high lights of the finest proofs, when 
seen obliquely, is thus explained. Considered as a basis of chemical 
action, the transferred image is a sheet of gelatine, on which particles 
of pure metallic silver, or of silver amalgam, arc more or less densely 
strewn. To increase the opacity of these particles, so as to render 
them less permeable to the rays of transmitted light, is the problem 
still to be solved, and for the solution of which three methods are 
open : — First, to transform the metallic particles into some binary 
compound, such as an oxide, a sulphurdt, an iodide, or a chloride ; 
secondly, to substitute for them thin chemical equivalents of 
platinum or gold; and thirdly, to render them the centre of a 
catalytic action, which shall group around them fresh molecules of 
reduced silver. The very few experiments which I have been able 
to make in these different directions lmve impressed me with the 
belief Hint no very serious obstacle is to be apprehended, Thus I 
have found that the action of iodine transforms the metallic him 
into a saltron-coloured compound which is not altered by exposure 
to light. Bi- chloride of mercury changes it into a greyish powder, 
which is again darkened by a weak solution of ammonia, and the 
tcrchloride of gold increases considerably the intensity of the image, 
but forms unfortunately, with the gelatine, a compound of a truly 
Tyrean purple tint. 

c c All these, however, are topics on which I need not dwell, as they 
will naturally suggest themselves to the minds of those who may 
deem the subject worthy of investigation." 

Tkagacanth, Bee “ Gum Tragacanth " 

Transparent Cement. Dissolve 75 parts of caoutchouc in 
60 parts of chloroform, and add 15 parts of mastic, 

Treacle. The uncry stallizablo sugar or syrup obtained from 
the sugar cane, Golden syrup is a thin light^coloured treacle, better 
adapted for photographic purposes than common treacle, 
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the cast ' coast of ^nolnmf f 1 ' ^ lor ^ IwK Hehumti, found on 

Staffordshire mines S' °^ nctl f i * . nl “ tho cuH ' st(mc «* «» 

* - d * and ;14 SK pcr cont ’ of 9iIiCn ' n,ld 

ThfpJwdeTis' oi Slow ami S? ?”* th ? e 0mma 

papers, (q . ».). The colouring mJl™ ? tllTO uscd for mnki(1 K test- 
mine.” * itiattci of turmeric is called “ cure ut- 

ofSrS „li dC o?'S“r?> *, l “ totancompowl 

wounded bark of various ’tre/i ° f a ’ ned n ? ftn exudation from tho 

imported cldeflyLmSe£' «» *. It is 

wafer “ inff Cn, . de tl T ntin0 wifch 

oil passes over with tho steam wit u!nT r ? sin > n "d t,ie volatile 
colourless liquid S G .««! ’ f , vlueh * mixes - It is a limpid, 

totestpap e raud aLt irIS ingP 7 t3 } 4 ^ * * ^tm! 

greater extent by absolute olmffi? 1 in , 1 W(lteT > but » taken up to a 
oils, and is very h,flmnmnblc l,ln lt mixes with 

black, or carbon in a finely divided S fi/t g a< T e . nse soot >, which is lamp 
It is a solvent of the resins and /i f * ItS com j )osl,1 °n is C, 0 M* 
Oil of turpentine is ae i . S °T ®? tent ^ ™«tchouc 8 
acids, and cldorine ; with nX 0P bf g ’ ” V - by sulplmvic n,ul "iWo 
Pound, called artifJol : \BSf ”]? forms a curious com- 

bromine. 1 i- It combines with iodine and 

rare Sera^S bI “ e pigraent obtained from a 

ULTRA^rAltlNE, A.UTTFTpr it rrn • , 

composed of sulphide of sodbim U wl,ioh is obiefiy 

particularly by paper makers • ex ^" slrel y used in tho arts, 
is a very large manufactory of it at ffieldorf xT t0 P “ P< ^ Tho1 ' 0 
of men and women are employed Th?ff St T e hundrel,s 
tlm process, as described byDa Bedwoodf 10Wln 6‘ t l ° aocount of 

1 part ’of a^tydrons SoniteTS & pnrt of slll P^ 

d«H red heat L a ^ * mis « » 

On opening the cmcible it will be foS+n f" 1 ' 3 ftre givcn cJT - 

** * - *■ " f * 3 &>£g*g 
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rntocl from tlxo othcvpart. The results of this process are not 
uniform, yet it is considered the best that has yet been published,” 

Since photographic prints arc readily destroyed by an alkaline 
sulphide, it is evident tha t the above colouring matter should on no 
account be added to photographic papers, and yet all the foreign 
papers manufactured for photography are tinted with it. > 

Uranium. TJ=fi(h This metal is obtained from the mineral 
termed Pecliblende, which is an impure oxide of it, aild also from 
uvanitic mica. The process consists in acting on the oxide with 
potassium. It is obtained as a black powder which has a powerful 
ufitnity for oxygen. The protoxide of uranium was for some time 
mistaken for the metal itself, and is not by any means a costly 
substance. 

There are five oxides of uranium, viz. j — 


Subox id o . 

. . O s 

. . V 0 

Protoxide 

Black oxide 

. • u 4 0 6 

Green oxide » 
Peroxide . 1 

. • u»o 4 

Sesquioxide V . 
Uranic neid , ) 

. • 0 3 


The protoxide is a grey or brown powder obtained by passing 
hydrogen over peroxalato of uranium at a red heat. The salts of 
the peroxide are reduced to salts of the protoxide by the action of 
light, as in the case of the iron pcrsalts, so that in this respect 
uranium and iron arc analogous. The hydrated peroxide is a yellow 
powder. 

Uranium Glass, G-lass is frequently coloured yellow by the 
addition of oxide of uranium. It possesses the property of “ Fluo- 
rescence,” ([. v. 

UitANiUM-PiuNTlNa Process . A sheet of paper is first 
rendered sensitive to light by immersing it in n strong solution of 
a salt of the peroxide of uranium, (the nitrate is probably the best). 
It is then dried, and exposed under a negative to direct light for 
about the same time as an ordinary sun-print upon, a chloride of 
silver paper. A very faint visible image is thus obtained, which is 
perceived by holding the paper against the light. The print is 
then placed either in a weak solution of chloride of gold, or in a 
strong solution of aceta -nitrate of silver. In the former case a pic- 
ture is obtained of a purple inky tint, and in the latter case of a 
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chocolate brown tint. The print is then washed in nliuiidsMssSi? 1 
water, several times renewed, and the operation js complete. 

The theory of the process appears to Ire ns follows ■ 

The uranium persalt is reduced by light to n nnttiMnlr, 
when the print is placed in the gold or silver developer, 
again oxidized, and the gold or silver reduced, either lo n i mmm 
substance in the case of gold, or a brown substance in the ,W 4 
silver, ike redundant cliemicnls are then removed by wmhii.a, m 
fixing agent being necessary. J m 

- T . ll , e J )1 ? nci P nl objection to this process npponrs to 1m Mm 
l°r™ f ng + . g0 ,°. <1 1 * ui ; face v S™, and fine definition j then- j» ®Sm 
mnerfeer^ JlfJ lights becoming discoloured in conscijunme nf tfe* 
mpeifect removal of the chemicals from the paper, ximv m 

K I m! el 1 lZ k 18 empl0 f in ftxin & tho M* «mv l» w 

mcSSm^a ir?- 0pefI ; vith 8ilre1 ’ intensified 1,v few 

acetic acid ■ hut f .F^snlphate of iron acidified' whsk 

discoloured if no °/ i pl ^ Ur ° nre ve ^y^inhJc3 to I HMtmm 

The uranium nrintivL ° ’ 8UC .‘ a ?^W,° oreyanido, Itu aiii:dw«S» 

Chiysot^c process of 

of varnishes, by j/pf NeiFSfl 1 i 10001 ,"'* 1 °. f 41)1 0 niniuifnetwi* 
the Transaction of '*"'1™ * 

not so much concerned with knowing fit 1 1- H ldtotoyrapliet- M 

taws 1 vtn “ w "“ - 

the application of heat, and itXies^^ 1 '^ m S ! fl89 ,P lntBB wiUiflWfc 
hard film, which does not become ^inlb Ttnekly, leaving n tolerably 

ft is made by adding finely pulverized 01 'dmnry temperature*. 

Hie dammar readily dissolves and flJ ^ C l m . nmnr to P»re liomok 
through cotton wool to separate nnv iim “’f- 1 , nifty , 11(011 1,0 Mtaral 
Jt. the proportions are nhonf ' S01t Petioles there limy be in 
benzole. Vhe varnish fe SLn T Ce , of (la ™niar to a fiiut *»f 
way ns collodion. PP l to the plate exaotly in tho stmt# 

and tWs varnish" *g lbor may bo employe*!* 
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Spirit Varnish. This is the best varnish for photographs upon 
f^lnss, but there is some little trouble and risk in applying it. It is 
made thus ■■ — 

l*ut into a glass flask 

Alcohol S. G. ’825 . . 20 fluid ounces. 

Pulverized white lac . . H ounce. 

Snndaracli ... * 14 drachm. 

Put the flask into hot water, having previously wrapped a picco 
of paper loosely over the month of it. The ingredients are soon 
dissolved, mid may then be Altered by passing the varnish through 
cotton wool. 

Instead of white lac, seed-lac may be employed, but the varnish 
is then of a darker colour. Methylated spirits may be used as 
tli<! solvent. Prcmch polish diluted with an equal part of alcohol 
makes a good spirit varnish for negatives. , 

Ttaforo applying the varnish the plate must lie dried and heated 
before the five to a temperature of about 100° ; not more, or there 
will bo a risk of destroying the picture by causing it to run iu 
smears down tlio glass when the superfluous varnish is poured off 
tho plate into the bottle. On the other hand, if the plate be not 
lieated sufficiently, the varnish will be chilled, and produce the effect 
of ground glass, The plate must be wanned again while the varnish 
Is drying. When spirit varnish is properly applied it forms an 
exceedingly hard and tough film, which it is diflicnlt to scratch or 
injure during the process of printing, and which docs not become 
sticky by beat. 

Spirit varnish must never be applied a second time to a plate. 
If this be attempted the picture will most probably be spoiled. 

Mack Famish . This is made by. dissolving hi ^ one bottle 
powdered nsphnltum in benzole, and in another, india-rubber in 
Demole j then adding the latter to the former in such proportion ns 
may seem best, the object of the india-rubber being to prevent the 
"b luck varnish from cracking. 

The india-rubber should be cut into small pieces, and left two 
or three days to dissolve in the benzolo, which it docs without heat. 

Tarnishes may be divided into two classes,— viz. fat varnishes, 
aiul spirit varnishes; and the latter class maybe subdivided into 
two, in one of which alcohol is tho solvent, and in the other 
turpentine, t , 

The principal fat varnish used by painters is copal, and tho 
principal spirit varnish mastic, but neither of these is suitable for 
photographic purposes. Varnish for maps and drawings may bo 




^ « ^iZT^.1 r m s “ •» «« 

be made by digesting together- „mi' t!)^ ier P n l ,C1 ’ varnish may 

aleoliol 1600 parts. V&clnc j; “'} Cr f?° 1 1)nrta ' ca) "pbor 1 part, 
f a paper varnish, Anotliel kind ef 1 “ bo, '“ X . ™V ,,lso l,c "sed 


Vinegar, See <f Acetic Acid.” 


vision will be Ascribed fmder^w^hLdcJ b ° phenomc ™ °. f buninii 
binocular vision, beads, viz. monocular vision, and 


, 4 Monocular vision, 

»'y • •** » 

obscure, in which the pupil fol . ffvf f s 1 01 ' t , of spherical camera 
eye), is the diaphragm! a n <i ^ 'f 1,1 the centl(! of the 

ndimrable natural camera be 1 then nlat l °T - Wg SC1 'T nj 
with fat, in which it works bv L n ? lttced Wlt,un a 80C bct lined 
attached to it, and by which its nf f p 0 * 1 ^ lnusclcs 010 

m Tlf nf 1 ^ 8 ' rapidit y a!,d precision! t ° W,, ' da «"* V° b * 

extract it vecbbthaTcif Treiusf" exool,ent > that wo 

i>*g figure!?!, cmVoVt’ globular fo!' &iv0,lin t,,e J ’ 0,low ' 
or projection in front. It con ioim> Wlfc ^ ft elongation 

sists nf , uu " 


► / XT 44 it coil- 

sists of/ow coats or membranes, 
vu. the Sclerotic , the Cornea 
the Choroid, and the Melina • 
two fluids or humours, the 
■dpieous and the Viireom . and 

01 min Inn r, .1 9 * U 
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membrane through which we see. The cornea , which is equally 
thick throughout, is very tough, and consists of several layers or 
lolds to give it strength, so as to defend the delicate parts within 
from external injury. On the inner surface of the sclerotic coat 
is a delicate! membrane, called tlie Choroid coat, which is covered 
with a black pigment: On the inner side of this lies the Retina , rrrr> 
which is the innermost coat, and is a tender reticular membrane, 
formed from the expansion of the optic nerve, which enters the eye 
ftt 0, a little more than one4enth of an inch from the axis on the 
side towards the nose. At the end of the axis of the eye, and in 
tho very centre of the retina, there is a small hole, with a yellow 
margin. It is called the foramen central or central hole, though 
it ia not a bole but merely a transparent spot, free of the soft 
pulpy matter of which tho retina consists, 

M ^ tot membrane of a circular form, ef colled the iris, and seen 
through the cornea b b } divides the interior globe of the eye into two 
very unequal parts. It lias a circular opening, in its centre, called 
the pupil, which expands when the light which enters the eye is 
diminished, and contracts when tho light is increased, The space 
before the iris, called the anterior chamber of the eye, contains the 
aqueous humour, from its resemblance to pure water j and the space 
behind the iris is called t ]\e posterior chamber , and contains the crys- 
talline lens , cc, and the vitreous humour , which fdls all the rest of 
tho eye. The crystalline lens is suspended in a transparent capsule, 
or bay , by what are called the ciliary processes, g g< This lens ia 
more convey behind than in front, as the figure shows ; and it con- , 
sists of concentric coats composed of fibres. It increases in density 
from its circumference to its centre, for the purpose of correcting its 
spherical aberration. The vitreous humour, Y Y, occupying the largest 
portion of the eye, lies immediately behind tho crystalline lens , and 
tills the whole space between it and the retina, r r r r, 

“ The following are the dimensions of tho eye, as given by Dr. 
Young and M. Petit : — 

. - #tlJ 1( , English Indies, 

Doimbliof tile optical axoa , <m 

Vortical chord of tho covnoa . . , , 0’46 

Voreod eino of ditto . , , * , , o*ll 

Horizontal ohord of tho oomoa , , * 0M7 

Onoulnjy of pupil eoon through tho eornoa . 0*27 to 0‘13 

Diminished by magnifying power of eornoa to * 0'25 to 0'12 

Iladiua of tho anterior surmco of tho orystftllino Ioub . ♦ 0*80 

BatUtaa of the posterior surface . . . , O' 22 

Principal focnf diuttiuco of tho Ions , , , , . 178 

Distance of tho contro of tho optio norvo from tho control hole at 
Che ondofthoaxifj ..... O'll 
DlaUmco of their 1 b from tho eornoa , . . , 0*10 

Distance of tho iris from tho antorior BUrfaco of tho oryettiUino . 0‘02 
Bun go of tho oyo, or iliamotor of field of vision • , 110° 

D D 
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method already described Urn «. *. l P be ens .Y to trace, by the 
of tlie eye, whether thev fell ni °^? c . ss W 3 through tholnnnours 
dition. 6y M uporl 11 111 « parallel or a diverging con- 
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be converged by the 5 refraction of thf^ ^ ibe po . iuts M ’ N > vvi 
the retina, where they will form an XT7 '° points »*’ n < l, P° 
same manner as an Ln*c is fXim ^ lmage of il > in 1,1 
such an image is •actually formed ™\ i °, m T ohsomn - Tiui 
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r< In what manner the retina, thus impressed with a distinct imago 
of an external object, conveys to the mind, through the medium 
of the optic nerve, of which it is the expanded termination, a know- 
ledge of the existence, tho position, and the magnitude of tlmt 
object, is not known, and probably never will be, Certain facts, 
however, or laws of vision, have been deduced from observation, 
and merit our attentive consideration, 

"I. On the direction of visible objects . — When the mind sees the 
extremity M of any object M N, by means of rays flowing from M 
and collected at w, the retina receives these rays at different degrees 
of obliquity, and yet the point M is scon only in one direction, 
namely, in the direction of the central ray of the cone whose apex 
is at m. This however does not arise from the ray being the result- 
ant, as it were, or the mean of the directions of nil the other rays ; 
for if wo close up all the pupil excepting a sipall opening at its 
margin, the point JVI will be represented at m only by the most 
oblique rays of the conical pencil, and yet it will still bo seen in the 
same direction ns before. Hence wc conclude, that when a ray of 
light falls fipon any point m of the retina, in any direction, however 
oblique to its surface, the object will bo seen in the direction of a 
line perpendicular to the retina at the point m. As the surface of 
the retina is a portion of a sphere, these perpendiculars must all pass 
through one point, which may be called the centre of visible direct 
Mon; because every point of an external object will be seen in the 
direction of a lino joining that centre and the given point. The 
* truth of this wc have established by marking the perfect stability of 
the image of any object, when it is seen by different points of the 
retina when the eyeball alone is moved. Hence the centre of visible 
direction is a fixed point in the vitreous humour ; and ns it never 
changes its place during the rotation of the eyeball, it must bo 
coincident with the centre round which that rotation is performed. 
In consequence of this coincidence, and in virtue of the law of visible 
direction, an arrangement- of consummate skill, tho great Author of 
nature has provided for the perfect stability of every point in the 
images of external objects. 

“ Cause of erect vision . — -As the humours of the eye net 
exactly like a convex lens of an equivalent focal length, an inverted 
picture of external objects will, for tho reasons already assigned 
be formed upon tho retina. Many philosophers of eminence have 
perplexed themselves very unnecessarily, in attempting to dcduco 
orcofc vision from inverted images. The law of visible direction 
removes at once every difficulty ; for as the linos of visible direction 
must necessarily cross each other at the centre of visible direction, 

J> ]) 2 
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of the objeet, end"tboE“fLm thnS'pSfrfS’ “ ‘ h ° " |lp ”' I 1 " 1 * 

M *r ^f-Whoo n 

caro and attention, wJ direct to thsfn “V °,Y *? exnmino il with 
consequently, the image of that noiiit f ii° m * 18 0X18 tlio eye, nnd 
retina. Emy otl.ei Lint of f i f T" h .° contral ’'^in tlm 
«wl the indistinctness Cases Sw rf Ct 13 3een indistinctly, 
that which i s seen distinctly Tim *? dlstnnc ® of the point from 
vision, therefore, is that where II ™ y P erffl .° a y distinct point of 
entitled to ascribe this to tab nceofTi but wo *™ ■«* 

gradual increase of distinctness !!!, i *!? I101 ' V0,,S mntter. as the 
appear to be accompanied witha mXnlV v ntlal hole <l° ca not 
of the retina. 1 h ft * radunl drammttai in the thickness 

«*» Ule b.i of ttoS' *“ t™ ° f “V <#*t Ml 

to prove this experimentally fix on n,» X disappeared. In order 
height of the eye, Se w„fem Cf fVl ft room * nnd "» U» 
to the middle wafer with one eve a i T cbs , tn f ' Stand opposite 
wall, retire gradually from it tw.- 'f nnd ' be ghming near the 
which is on the same hand as thn m” E n j' va y 3 at the outside wafer 
disappears. This S be foulf to tX^ ^ ™ tl,e wafer 
distance at which the wafers arefwi 1 ’ ' 1 ^ nt , nbo V t / w times tho 
the ether wafers will be plainly seen Tf^ W l0n lt „ t,oe8 happen, 
wafers the middle one iff JJ 1 ■' n If wc , us f < ?««dles in place of 
cloudy mass of light. Tlie base of tlm b " lfc w ‘ u hecome a 
insensible to light, it is only Xf foJ l? 1 -* 10 T™* t],ei ' efore . is not 
cbjects whose images fall upon it B lv mg distinct vision of those 
ol tins portion of the retina to lm „j * ^ R 8 . 4 OOI, sidoved the size 
a hne j but Daniel Bernoulli found wX W 0n8 - fc »M*h oi ' 
of the diameter of the eye.” to a ^ 01 ^ one-seventh part 

tion of s°omc°re Inarffon' 1 thelwl nncI f ae . ei ' r f to > with the oxcop- 
gmph 1. These it is Xm'tanffm VI9,bl ° ° b J eots > in P™' 

°f bght from a luminous noint M «, t °orreet. When a pencil 
a focus at m upon the retina thfliXX’u 1 6ye 1 . ftnd . is brought to 
axis of the cone of rays Win ® direc l 10 ? is not the 
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the latter part of the paragraph referred to in terms which evidently 
contradict the former part of the same paragraph. If the reader 
will draw a figure showing the course of an oblique pencil through 
the eye, he will perceive that the axis of the final cone of rays within 
the vitreous humour is a line joining the point *», with a point some- 
where near the pupil of the eye, while the lino of visible direction 
is a line joining m with a point near the centre of the eyeball, 
When the retina receives a blow at no matter how obliquely, 
the direction of the supposed force is referred by the mind to a liuc 
perpendicular to the retina at' vi, 

Binocular Vision » 

When both eyes are employed simultaneously vision is said to be 
"Binocular.” The principles of it are easily explained, and will bo 
understood by means of the following figure, and a few words of 
explanation. 

Let L, R, be the two eyes employed simultaneously, Then only 
one point can be seen distinctly at any instant of time, and that is 
the point to which both the optic axes 
are directed and at which they meet, as 
shown by the point A in the figure. If 
B, 0, be other points, then tho mind is 
simply warned of their existence by their 
images upon the sides of the retime, and 
distinct vision of them is not obtained. 

But tho eyeballs are capable of being 
turned in their sockets with extreme ra- 
pidity and precision, and the optic axes 
may be united at several points in suc- 
cession by muscular motions which are 
almost instantaneous, so that it is by the 
comparison which the mind is able to 
form of the cilbrts made by the voluntary 
muscles in enlarging or contracting tho 
angles LAR, LEE, LCR, that tho most 
certain estimate of the comparative dis- 
tance of near objects is obtained. Hence 
arises the important difference between monocular and binocular 
vision, for by means of the latter additional certainty is given to 
our appreciation of distance, and banco arise all tho remarkable 
phenomena of stereoscopic efihet. 

As a proof that only one object is scon distinctly at a time, it is 
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^isssaas “r : i * “ ~ * '•* r,» 

the finger wiU thm “3 tT ° b f * sevewl1 y««ls beyond it , 
being seen through it indistincHy? *“* tmnSlmvmt > c1istfmt objects 

changes which take'pln^in^th^fo^ 06 ' 1 ° an ^ obtainc(l 1 '' om tho 

eye to suit the (hifexffiistoSs of oMeKT 80 ™ n ‘ 8 ,? f ! l 9itl « le 
few inches and infinity. oi ° bjeo s between the hunts of a 

Yistui, Bays. See ‘'Perspective.” 

proto-sulphate oSnT^oil of vitidol” lfn KP ? r{ '-\ srmi vit, ' io1 ’’ 
vitriol ” sulphate of zinc. ' 1 snl l }lu,no no f tl » and “ white 

T1 " ’ pa “ "“'I*' 1 ”"y «°1M bod, h COM iu 

*ZTSZiS '£££?£ » l h “' a 

mediraeitaion, mid Number utiiZmLm. b "“ dU ' J loll S th «*) 

Tbeso 

ness of the surface. y U l n,1, P ose of diminishing the stick!- 

appears to Aie'a^best that° touTt"? m °‘i° . of wn8,lin g prints 
of it was given by the author in m ^ been devised. The account * 
“After a print has Sn SW? Notes > N °. 81. 
tnnee to remove every trace of ln.mn 5 ?° ^ If ° f tb<3 utmost bnpor- 
t it will cause l rom tbe paper, for ifm.v ho 


tance to remove every trace of 1 |,!!iT ^ If of tbe ntmosfc impoi 
left it will cause fteVrim to fa? t™ f ll ° for 1» 
the print is generally washed in W n*/ U ? K ei i° lomove the hypo 
ajowed to remain in water several Tours ^ ^ 

of pnnts are to be washed at the s ^ wl,en a 6 Teat numboi 
he provided for each, so it is eusfnni . n ?°’ n se P nra t e disli cminol 
together in the same vessel of water "tv/ 0 n . n, ™ber of prints 
settle to the bottom, and lie there «« i 'i' 1 * 18 t ono they soon 

cannot easily get between them fl „d soak Iff that T the . 
when the water is agitated bv beim, * ° U i ^ e . W 0, )s only 
few minutes after each chance that V , at ' interva, ®» and fol ‘ « 
acts to advantage. It is desivnWn n ® e i s body between them mid 
state of constant agitation so that ,! ele °ro to keep the water in * 

»«d Uki. desirable B^SSSSSSOfit 
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favours the action of hypo in causing a print to fade. Tito ob- 
ject is therefore to remove _ the hypo as quickly and effectually as 
possible. 

"Various plans have been proposed for accomplishing this end 5 
and when a constant supply of water is obtainable, ns it is in most largo 
towns, it has been a common practice to leave a tap constantly run- 
ning into the vessel which contains the prints, the overflow passing 
into a sink beneath. But the following plan is a great improvement 
on this, because the prints are caused to circulate freely round the 
vessel without sticking together, so long as the tap is kept run- 
ning: — , 

" The vessel is made as in the figure, with sides slightly inclined 
outwards, like a washing tray. It should bo square, and not too 
deep, or too large for the supply which 
is to run into it, The jet of water 
from the tap is directed obliquely 
against the further side of it near the 
left-hand corner j it is then reflected 
to the adjoining side, and thus a ro- 
tatory motion of the fluid in the direc- 
tion of the arrows is established and 
maintained. Tho Vessel is of course 

always full, and the surplus runs over > i , 

the edge, as shown in the figure. The prints immersed are in this 
way kept in a state of constant rotation, not 01 masse ^ but each, 
print following its own particular course, without adhering to its 
neighbour, In order to insure the change of the water at tho 
bottom of the vessel it may bo well to make a little hole about 
the size of a cribbnge peg, ns shown in tho figure. ’ 

“This method of washing paper proofs is extremely simple and 
effective.” 

Watku, HO— 9. Water may be considered os the protoxide 
of hydrogen, being composed of one atom of oxygen and one of 
hydrogen ; or' which is the sumo thing, of two volumes of hydrogen 
and one of oxygen. 

Water in its ordinary state exists either as ram, or river, or spring 

water. , . 

Knur-water always contains carbonic acid, ammonia, organic 
matters, and sometimes nitric acid. It becomes putrid when kept. 
If collected in lcmlcn vessels oxide of lead is readily formed and a 
small quantity dissolved by it. Hum-water is not suitable for tho 
nitrate bath or developer, although perhaps better than spring* 




water since it does not contain salts which form iirooiiiilaUa with 
nitrate of silver. 

Eiver and spring- waters contain various salts and orgmiti; iinpwfc 
ties; the principal salts being chloride of sodium, sulphide of 
anil carbonate of lime dissolved in carbonic acid ; those prndmw m* 
cipitntes or turbidity in the water when nitrate of silver is lidded im 
it. Uirbonate of lime may be thrown down by boiling lint ivoier, 
which expds the carbonic acid wliioh keeps it in solution. Wattr 
is said to bo hard when it contains salts of lime, 

mfl f J» pmifled by distillation and condensation of jfe* 
steam, provided it does not contain volatile oil or eninvrcniiialMi 

XSmd' lv L ,ln r n - ,e9 T 8Cnera,, J r l )resoufc ™ tho distilled wm m 
n,.^ W-n y 1 ? en v ng ^° stcam fl ™ n steam boilers. iVifeptl* 

U p° i- rn ei !-' Vnt ^ f T (lellcntc c,lcm 'cal operations is oblnhn-d Iw 

»»>» i •UrawmJ.iTIfcS 

JT ater ■? V V sll S lltl y compressible, nncl when sulimilirfil m 

^SsttxSfrst' •‘~- i “r™ ““ S 

bulk, thereforo fee floais wXT*' °r 0 7 8taU1 * h »ft ^ expands in 
salts held in solution tlmvefn ° e >J U /“Jesing, rejects impiuit.k'Si, or 

CombiistioLfa'Luine^onivdvmren ™ W *** 

volumes of steam At a mean nhf !"“• 1 oI 03 W n products! % 
*»» w, «. bui k tmtmf 

^S.&rtS»‘ySra. to « l ” 1 "'r , ' ra ! *V tlio ba 
Lowig as C,. H,, o„ • Wi?™- n? “'’Position is aliiUwi W ■* 

th BLXS e ‘ 1 i i ’ lents of «S£ nTShJd^. C ' 180 ^ 

exposed in thin ribands’^tlLoLt f?. blet,c b° tl lj ,V being 

Sometimes, however, it is bleached m°m mr ’ W 1 ** nnd lu °i s t urcf. 

'nth it nitrate of soda and Elm - cx ¥“ Htfa «sly by mixing 
sidphate of soda and ,,j Wc Jf re XXv 'rrt™! tko " im!VH 
« 150°, and i s almost entirely S o 11 W«* «H«U» 

hut on cooling the alcohol onl/retn ns n Ln " lff lllcol,ol > «"‘I other t 

Z ‘ en “o 31 '' 1 potasses added t^ n q ? ntJty> aild Ul ° other 
wous substance ls formed^ which 1,7? , , olt " d wnx > n sonpy gtdfi. 
water. On adding an acid an nil, ?• ?0 J"We. m a largo qiumlily of 

ofEttb- nncl is Q S0luble in hot nlcolml IS f rT'iY ] ' iC i a ° lidi E ««» 

1JS-. Soeeimc acid is Satel t!m “Oamin^f 

Ua J s inth nitric acid. ainetl b y digesting wax for gome 
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Many vegetables secrete wax from their leaves and stems, In- 
stances of this occur ns myrtle-wax, palm-wax, Japan-wax, Ocuba- 
wax, sugar-cane-wax, cork-tree-wax, &c. 

White wax is commonly sold in round ilat cakes, and is frequently 
adulterated with tallow, stearine, &c, 

Wax may bo mixed in any proportions with oil of turpentine. 
Positive prints, or sheets of paper rubbed with this mixture, acquire 
a high polisli on the evaporation of the turpentine, The ancient 
fresco paintings upon tho walls of houses were varnished and pre- 
served with wax. See “ Encaustic Painting.” 

Waxed Paper Process. See u Calotype Process,” Class 8, 

Waxino Apparatus. In tho paper negative processes tho 
paper is generally waxed cither in the first or last stage of tho opera- 
tion, The best mode of doing this is to procure an oblong apparatus 
of 7,iitc or pewter, made exactly on tho principle of a hot water 
plate. This is filled with boiling water, and placed over the flame 
of a spirit lamp to maintain the temperature, Tho shoot of paper, 
or paper negative to be waxed is then laid upon the bottom of the 
upper part of the apparatus, and a cake of wax rubbed over it, until 
the paper lias completely imbibed tho wax. It is then removed, and 
a fresh sheet introduced. ■ When a sufficient number of sheets have 

me at a time, before the lire 
collected in a saucer. They 
of blotting paper, with ft 
patches of wax appear on 


Whey, See “ Serum of Milk.” 

White Enamel, Glass rendered white and opaque by the 
addition of oxide of tin. When ground it forms a beautiful substance 
to print upon, tho negative being copied by a Ions, and tho wet 
collodion process employed. 

White Lead, Carbonate of lead. This substance should 
never he ground by hand, hut by machinery, as tho minute particles 
which escape into the air aro fearfully injurious to tho health. Tho 
pallid, sickly appearance of painters is mainly attributable to tho 
extensive use of white lead in paint, Zinc paint is not open to tho 
same objection. 


beeiytrcated in this way, they are held, < 
and the superfluous wax which runs oil: is 
are afterwards ironed between sheets 
■moderately hot iron, until no shining 
^either side of tho paper. 
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White ITike. Mix together 

24 parts of saltpetre. 

7 parts of sulphur, 

2 parts of realgar (rcd snlpliklo of arson! r?)* 

Wood Alcohol. This substance, .which is the alcohol of Ife 
methyl series, is sometimes called " wood naphtha, ” and r< 
xvlic spirit.” It is one of the substances obtained from %k§ 
destructive distillation of wood, and is purified, by rodintillalfciiti 
cjuieklime. To obtain it pure, Kane adds to it chloride nf rnktejS- 
m excess, and distils the mixture on a water bath as Jong- m votelte 
matter goes. over. (This consists of pyro-ncotio spirit null 
products.) The compound of wood alcohol and chloride of 
remains in the retort, ^ To tliis ho adds a quantity of water eciiinl In 
that or tne original spirit, and continues the distillation. Tfc* pm* 
duct which now passes over is pure wood alcohol diluted ivitli ww 
which may be separated by redistillation over quick lime. 

ij'x™ 1 is a “ppM liquid, having tin aromatic taint, mmrn* 
uung that of peppermint. Its S. Gr. at 60° is '800. U ,,,!*«« fe 
all proportions with water, alcohol, and ether ; is neutrnl Ui 
paper; permanent m the air; nnd boils at 1B0 P , 

Ataai-satg z igs ? vaa 


Wojp-VrNEGAit. See “Pyroligneous Acid.” 


woSd°°£: SnTS^dSi™ K ^«YT & iT w ; Tl, ° wowl ««*****• 

positive prints could be obtained f° m W 

without injury to the texture of the woS ^ThTfoll Zr " 
winch appears to be the best * 1 1 following pro^ 

Photographic Notes, No. 40 nn/lsT* k . n °', V f l, T 3 cxtnu!tctl (hwti 

wood engraver in Paris, ^ ue to ^'Uomond, n well 

M. Inllemnnd, is a skilful eneraTO^ 11 ? 1 W ° nr ° R ^ ouk to tlcaerUwER, 
transactions with the editoi/of mrh T'T 00 of ilis rrt,< l ,K! «t 
wood engraving is often employed ^ “ ^t' 0 lU,,strRtiolJ of wllfeh 
problem stated above. But Sttwt X?™* 1 *° 8olvfl **• 

sdres. In the first place it ,v« dj/hou 1 lt,es presented them* 
not be affected by the^ihotooTaiihio mt t ,e Wootl djouitl/ 

U should not be so conted or md «*»n<By. tlinl 

miusuod :WiUi any substnngo m bn 
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interfere 
year 


irfero with the operations of the engraver. After move than a 
r of fruitless experiments, M. Mle.muu chseovered n. pvooess 
winch is free from the above objections, mid ho has ) J 

a communication made to the Academy of bciutices, n i - n 

terms : 

" < The i 
action of 


,o surface of the wood (and that only). submiUed In tho 
action of a solution of alum, and dried. Iho on no > > 

coated with a mixture of animal soap, gelatmo, mid ah n. « ii 
dry, the surface which is to receive tlio image is P 11 ' 

minutes on a solution of hydrochloride of mnmo.no, mid «fkw«l l» 
dry. It is next placed in a nitrate bath, containing tumitv iiu 
cent, of nitrate of silver, mid dried m the dark. A negative, ulltu 
on glass or paper, is then applied to the sensitive, surlnco ol t o 
wood, in a prcssuro-fraino made for tlio purpose, which allows . 
progress of the printing to be watched. The imago u fixed by u 
saturated solution of hyposulphite of sodn. A few minutes s lu UH 
solution will suffice. It is then washed lor five vvinuldH on y. 

. . . . .1 . 1 ft lunlnllim 


lUtlOll WUl SUlllCU. — „ 

“The sizing protects the wood from any moisture, unu eight 
months’ experience has proved to the inventor that tlio employment 
of alum and hyposulphite, instead of loosening the texture ot the 
wood, gives it a great toughness, which is favourable to engraving. 


Xyloidine, Nituamidine. This substance is obtained by tins 
action of nitric acid upon starch, or lignin, lly noting on aliiren 
with fuming nitric acid a transparent jolly is formed, and on mining 
water xyloklinc is precipitated as a wliito gratnihiv Biibsliiiioo. A 
portion of this is soluble in a dilute solution of caustic potass, mid 
yields n white flocculcnt precipitate on tlio addition ol noelio acid. < 

Xyloidinc is softened but not dissolved by boiling water, but is 
soluislo in concentrated sulphuric acid, awl also in dilute nitric Mills 
concentrated acotio acid also dissolves xyloulinn into a tluck l niictl— 
logo, with which water forms a white concilium. On evaporating 
the acotio solution of xyloidino n transparent residue remains, which 
forms a brilliant varnish when spread upon wood or paper, and 

resists the action of water. 

Xyloidinc is nearly insoluble in alcohol. Its composition, accord- 
ing to ballot, is C 16 II, 9 O 10 N. It is very inllnmmiible, but not 
explosive. Cold concentrated nitric acid converts lignin into u 
substance very similar to the xyloidinc obtained from starch ^ tlio 
protracted action of nitric acid oil lignin, aided by bent, yield** 
oxalic acid. 


Yellow Calico, Paver, &c. When used for photographic 
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purposes the tint should verge oil orange rather than green. Two 
layers at least should always he employed, because white light juntas 
through the innumerable interstices between the fibres of this <j filler 
Yellow calico is generally bleached by light, and requires to 1m 
renewed from time to time. 

Zinc. Zn,=32, A bluish-white metal of great utility in Ilia 
arts, and chiefly found either as an oxide, or sulphide, A all cut of 
polished zinc is readily oxidized by exposure to damp air, but this 
grey film of oxide formed protects the motal beneath from further 
oxidation. ^ Commercial zinc is generally contaminated with lend, 
cadmium, iron, and carbon. Nearly all the metallic oxide* am 
reduced by zinc, which proves its high affinity for oxygen. 

Zinc, Oxide of. Zn. 0=40, There is only one anlijinbh 
oxide of zinc, viz, the protoxide, which has been called ** nihil 
album <( philosopher’s wool,” and “ flowers of zino. ,, It is <i 
wlute, flocculent, tasteless substance, obtained by intensely licnliiig 
the metal in contact with air, when it bums with a bright fhmus mid 
produces the oxide. _ A pigment both in oil and water-colours k 
made with it ; and it is found to combine with oil, and form a dryer 
in^ the same way as litharge, being at the same time much 1 m 
injurious to the painter, and emitting less smell than white load. 

Unde of zinc combines with water and forms a hydrate, It U 
readily soluble m acids, and also in flic enustio fixed alkalies, ami m 
pure, and oarbonated ammonia, 
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BEAUM&S HYDROMETER, OR AREOMETER. 


T.AT3LD SHOWING TIIE RELATION BETWEEN SPECIFIC GRAVITIES 
and Degrees op Beaiwe’s Hydrometer, foil Liquids 

HEAVIER THAN WATER, 


s. a, u. 

S. G, Ji. 

s. a. b. 

S. O. B, 

S. G. B. 

1*000= 0 

1*125 = 16 

1-286=32 

1-501=48 

1-801=04 

T007=. 1 

1:134=17 

1-298=83 

1-526=49 

1-823=06 

1*014= 2 

1-143=18 

1-809=34 

1-532=50 

1-847=00 

1-022= 8 

1:162=19 

1-821=86 

1 '549 = 61 

1-872=67 

1-029= 4 

1*161 = 20 

1-384 = 38 

1-666=62 

1-897=68 

1-03(5= 5 

1-171=21 

1-346=37 

1-683 = 63 

1-921 = 69 

1*044 =‘ 6 

1-180=22 

1-369=38 

1-001=54 

1-940=70 

1-062= 7 

1:190=23 

1-872=39 

1-018 = 66 

1-074=71 

1-080= 8 

1-199=24 

1-384=40 

1-887 = 68 

2-002=72 

1-067= 0 

1:210=25 

1-398=41 

1-668=67 

2-081=71, 

1-076=10: 

1-221=2(5 

1-412=42 

1-670=58 

2-069=74 

1-083=11 ' 

1-231=27 

1-428=48 

1-606=69 

2-087=76 

1-091=12 

1-242=28 

1-440=44 

1-714=60 


1-100=13 

1-262=29 

1-464=46 

1-780=01 


1-108=14 

1-284=30 

1-470=46 

1-768=62 


3 '116=16; 

1:276=31 

1-486=47 

1-779=03 


. . . . ; — — — i 

*«“ ab V° sc f le > 0 C01 i-esponcls to piu-e water at 68° Falit. 
nnd the numbers 1, 2, 3,&o., con-csnoml to water IJLlTv 




TABLE 

‘ For Liquids Lighter than Water. 



The Aroometor fov liquids heavier tlinn water is sometimes called 
posc-ncide,” or “ posu-sy vop for liquids lighter than water 
'p6s0“03priL° 
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ALCOHOL. 


TABLE showing tub Proportion by Weight op Absolute 
Alcohol (S. (1. '7938) contained in 100 pahts op Spuuts 

OP DIFFERENT SPECIFIC GRAVITIES, AT 00° FAHRENHEIT. 
(Fownes.) 


S. G. 

Per Cent, 
of 

Alcohol. 

Per Cont. 
S, G, of 

Alcohol, 

Per Cont. 
S. G. • of 

Alcohol. 

Per (font. 
8, G. of 

Alcohol* 

‘9991 

0‘5 

■9638 

26 

•9160 

51 

•8581 

70 

•9981 

r 

•9623 

27 

•9135 

52 

•8557 

77 

•9965 

2 

•9609 

28 

•9113 

53 

•8538 

78 

•9947 

3 

•9598 

29 

•9090 

54 

•8508 

70 

‘9930 

4 

•9578 

30 

•9069 

55 

•8483 

80 

. ‘9914 

5 

•9560 

31 

•9047 

50 

•8450 

81 

■9898 

6 

•9544 

82 

•9025 

67 

•8434 

82 ■ 

•9884 

7 

•9528 

33 

•9001 

58 

•8408 

83 

•9869 

8 

•9511 

34 

•8970 

59 

■8382 

84 

•9855 

9 

*9490 

35 

■8966 

60 

•8357 

85 

•9841 

10 

•9470 

36 

•8932 

61 

•8381 

80 

•9828 

11 

•9462 

37 

•8908 

. 62 

■8305 

87 

•9815 

12 • 

•9434 

38 

•8886 

63 

'8279 

88 

•9802 

13 

'9416 

39 

•8863 

04 

•8254 

89 

•9789 


•9396 

40 

•8840 

65 

•8228 

90 

•9778 

15 

•9376 

41 

*8816 

66 

•8199 

91 

•9766 

16 

*9356 

42 

■8793 

67 

‘8172 

92 

•9753 

17 

•9335 

48 

*8709 

68 

•8146 

93 

•9741 

18 

*9814 

44 

•8745 

60 

•8118 

94 

•9728 

19 

'9292 

45 

*8721 

70 

•8089 

95 

•9716 

20 

•9270 

46 

•8696 

71 

’8061 

90 

•9704 

21 - 

•9249 

47 

'8672 

72 

•8031 

97 

•9691 

22 

‘9228 

48 

•8649 

73 

•8001 

98 

•9678 

23 

*9206 

49 

■8625 

74 

•7969 

99 

. ‘9666 

24 

•9184 

60 

•8608 

75 

•7988 

100 

•9652 

25 









ACETIC ACID. 


TABLE Shewing tiie Specific Gravity op Acetic Acid at 
Different Degrees op Dilution, (Thomson.) 


Atom of Aolfl. Atoms of Wntov, 

I + 1 , 

1 + 2 

1 + 3 

1 + ^ 

1 + 6 

1 + 0 

1 + 7 

1 + 8 ' 

1 + 9 

1 +10 


Bpoolfto Gravity at GO 9 , 

1*06296 

1*07060 

1-07084 

1-07183 

1-06830 

1-00708 

1-00849 

1-08974 

1-0B794 

1-08480 


BAROMETER SCALE IN MILLIMETRES AND 
INCHES, 


28' inches 
29 „ 

80 „ 

81 » 

1 millimetre 
1 inch 


711-187 millimetres 
735-587 » 

701-086 
787-888 
0-08987 inch 
2B-890B4 millimetres 
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NITRIC ACID, 


TABLE showing the quantity of Nithic Acid in 100 
pabts op Dilute Aoid op dippebent Specific Gbayities. 
{Tire) • 


• Specific Gravity of 
Dilute Aoid, 

No, of Pmls 
of 

Liquid Acid, 

S. G, T6 in 100, 

Number of Parts 
of 

Anhydrous Aoid in 100, 

1-5000 

100 

70-7 

t . 1*4880 

95 • 

. 75-715 

. 1-4730 

90 

71-730 

1*4570 

85 ‘ 

67*745 

. 1*4885 

80 

08-700 

1-4189 

7B 

50-775 

1*3978 

70 

55*790 

1-3732 

65 

51*805 ; 

1*3477 

60 

47-820 

1 1*3216 

65 

43-836 

1*8947 

50 

30-850 

' 1*8644 

45 

35-806 

1*2341 

40 

31-880 

1*2919 

85 

27-896 

1*1709 

30 

28-900 

1*1403 


19-926 

1*1109 

20 

16-940 

1*0821 

■ 15 

■ ll-li>6 

1*0540' 

10 

• 7-070 

1*0267' 

r 

5 ; 

•8-986 


t The intermediate parts may be fomtd with sufficient accuracy by 
simple proportion, . 
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TABLE OE THERMOMETRIC AL EQUIVALENTS. 


Fftht, 

nonnmuv. 

(Jontiffrndo. 

212 0 

80° 

100° 

200 

74-06 

93*33 

190 

70-9 a 

87*77 

180 

65-77 

82*22 

170 

61-33 

7606 

100 

56-88 

71-11 

150 

62-44 

65-55 

140 

48 

00 

130 

43-65 

54*44 

ISO 

39-11 

48-88 

110 

34-66 

48*33 

100 

30-22 

37*77 

90 

25-77 

82-22 

80 

21-33 

26*66 

70 

10-88 

21*11 

60 

12-44 

15-55 

50 

8 

10 

40 

8-56 

4*44 

88 

0 

0 

20 

- 5-38 

— 0*66 

10 

-9-77 

— 12-22 

0 

-14-22 

-17*77 

- 1.0 

-18-66 

-23-33 

8ic, 

&c. 

ho* 


Water boils. 

Alcohol boils. 

Liquid Ammonia boils. 

Blood heat ; Ether boils. 

f Medium, temperature of the 
\ surface of the earth. 

Water freezes. 

Brine freezes. 

Brandy freezes. 


To reduce Centigrade to Fahrenheit* ■ Multiply by 0, divide by 5, 
and add 32. 

To reduce lahrenMt to Centigrade, Subtract 82, multiply by 6, 

and divide by 9. 


«< 



m 


FREEZING- MIXTURES. 


Without Ice. 


Muriate of Ammonia ♦ 
Nitrate of Potass 

Water 

, . 5 parts' 

5 

. . U „ 

■ * . 

• from + 30° to + 10 ° 

Nitrate of Ammonia . 
Water , . , 

. , 1 part 

• • I » 

^ from +50° to +4° 

Sulphate of Sock 

Diluted Nitric Acid , 

3 parts 

• • , 2 »> . 

\ from +80° to -30° 


With Ice, 


Snow ' 

Salt v . . 

. . 3 parts ‘ 

• • 1 J 

^ to -5° 

Snow . , * 

Salt . " ; V, . 

Nitrate of Ammonia . 

. . 13 parts*} 

• • 6 „ 

• •' B „ ) 

■ to — 25° 

Snow 

Chloride of Calcium , 

. . 4 ports 1 

• • 6 „ j 

from 82° io — 40 ° 

Snow 

Diluted Nitric Acid . 

• . 7 parts] 

• 4 >, J 

> from 82° to —30° 

?||y' 

Snow 

Potassn , . , 

. 8 parts 1 

• • 4 

^from+82 0 to — bl 9 
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ENGLISH IMPERIAL MEASURES. 

LONG MEASURE. 

The imperial yard bears to the length of a pendulum vibrating 
seconds of mean time in vacuo, at the sea level, in the latitude of 
London, the ratio 86 : 89-1393. 

1 inch 

12 = 1 foot 

80 = 8 = 1 yard 

72 a 0 = 2 = 1 fathom 

108— 16i= 1 pole, perch, or rod 

7920 sa 600 S3 220 = 40 = 1 furlong 

03300 ss 5280 = 1700 =s 320 = 8 = 1 mile 


IMPERIAL MEASURE. 

The imporial gallon is the volume occupied by 10 pounds avoir- 
dupois weight of distilled water, weighed in air at OS 0 Enlit,, the 
barometer being at 30 inches. t 

Equivalents in Troy i 
UiBfcUlort water 02“ ] 


trains, 

5’nlit. 


1 pint 

2 = 1 quart 

8 = 4=1 gallon .... 

10 = 8=2=1 peck , 

64 ss 32= 8 = 4=1 bushel 

512 = 250 = 04 3= 82 = 8 = 1 quarter 


8750 

17500 

70000 

140000 

500000 

4480000 


APOTHECARIES MEASURE. 

Troy grains. 

Distilled water at Q3 U Falit, 

1 minim 0,91 

fiO Sr 1 fluid drachm * ' * .. ■ . 84*7 

480 — 8 =5 I fluid ounce . * • 48 7’ 6 

9600 = 100 = 20 s= 1 pint . . . 8750- 

70800 = 1280 = 100 = 8 = 1 gallon . 70000- 


IMPERIAL CUBIC MEASURE. 


Kqulvnlontfl in 
ouhlc Inches. 


Equivalents in Troy gmiuB. 
Distilled water at 02“ Fuht, 


1 gallon 
1 quart 
1 pint 
16 ounces 
1 ounce 


977*874 
69*8185 
34*65925 
87 '7 8740 
1*78990 


70000 

17500 

8750 

7000 

437*5 
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ENGLISH IMPERIAL WEIGHTS. 


The grain is the same in Troy, Apothecaries, and Avoirdupois 
weights. 


AVOIRDUPOIS WEIGHT. 

Equivalent In Troy gmltiH. 


1 dram 2'7 , S4«37 B 

16= 1 ounce .... 437*5 

256= 16= 1 pound . . . 7000* 

3584= £24= 14= 1 stone . . 08000' 

28672= 1792= 112= 8= lowfc. . 784000' 

473440=36840 = 2240=160 = 20 = 1 ton , 15680000- 


TROY WEIGHT. 

1 grain. 

24 = 1 pennyweight, 

480 = 20 =. 1 ounce. 

6760 = 240 = 12. = 1 pound, 


APOTHECARIES WEIGHT, 


1 grain . 1 . 

20 = 1 scruple . 

60 = 3=1 drachm 

480 = 24 = 8 = 1 ounce 

5760 = 288 = 96 = 12 = 1 poxind 


Observe : 437*5 grains are considered equal to 1 ounce of nitrato 
of silver ; that salt being sold according 1%tbc Dublin weights, in 
which the scruple is only equal tfr igr^^rains, and the ounce 
equal in weight to a fluid ounce of distilled water at 6 2 0 Eaht, 


Symbols. 

• gr- 
. 9 
. 3 

. I 
. lb 



FRENCH WEIGHTS. 


Mill c gramme 

Contigrammo 

Decigramme 

Gramme 

Decagramme 

Hcctogramo 

Kilogmmmo 

My via gramme 


Troy Weight. 


Troy Grains. 

Jibs, 

OZH, 

Drms, 

Grains. 

’0154 





•1543 





1-543 = 




1*6 

15*482 = 




16*4 

154-328 = 



2 

34 

1613’23-L = 


3 

1 

43 

16432' 348 « 

2 

8 

1 

12 

164323-488 « 

26 

0 

4 

3 


FRENCH MEASURE OE LENGTH. 


English. 


English Inches. 

Miles, 

Furlongs. 

Yards. 

Foot. 

Inches. 

Miilimbtro = 

*03037 






Ccntivnfctro = 

•89871 






Dcclni litre = 

3-93708 






Metre = 

39-87079— 



1 

0 

S'7 

Decnmiitre = 

893-70790= 



10 

2 

9’7 

Hcctomfcfcro= 

3937-070 = 



109 

1 

1 

Kilom&fcro = 

80370-79 = 


4 

218 

1 

10 

Myriamilfcro= 

893707-9 = 

6 

1 

166 

0 

0 


Tho M litre iB the length of a second's pendulum at Ms, 
The ICilomMro is rather more than halt a mile, 


FRENCH MEASURE OF CAPACITY. 


English Cnhie Inches.! 
Millitro = *0610= 

*0103= 
01027= 
01-027 =» 
Decalitre = 6 10’ 27 = 

Hcotolitro 0102*7 = 

Kilolitre = 61.027’ ~ 

Myrialitro =610270’ = 


Centilitre 
Decilitre 
Litre = 


English 

Gallons. 

Pints, 

Fluid Om, 

Drifts, 

Minims, 

16’D 




2 

60 



B 

4 

13 


1 

16 

2 

11 

2 

1 

12 

6 

61 

22 

0 

7 

8 

8 

220 

3 

ID 

7 

30 

2204 

4 

10 

8 



The French Litre is nob quite an English QuarL| 
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T. OTTEWILL & CO.’S 

NEW TEAK CAMERAS EOR INDIA. 


Cftpt. Fowkb's Camom Open. Dapt. Fowke's Camera Shut. 



m OTTEWILL and Co. bog to inform tlio Trade and Publla generally, 
that having made for the Government departments Cant. Itown* Cameras 
with Teak, ami having also made several improvements In the construction 
of the same, they can highly recommend thorn as being the most portable 
as well a» ! tho lightest cameras in nso, the 10 x 8, with single baofc inner 
frames, focussing screen, &a. is in tho Bmall compass, when closed, ot 1Z$ 
inches x 101 x 81, outsido measurement. 

T OTTEWILL & Co’a now STEREOSCOPIC BOX CAMERA 1ms 
given general satisfaction, and they have already been ihvourcd with very 
crent natronago for it; tho box contains camorn and lens six backs and 
focussing screen, tripod bond and board; tho board is so arranged tlmt any 
nnglo oan ho obtained. Tho box is 181 inches long by 1 inches wido and 
6 inches dcop, outside measurement. 

Their DABK BOX also continues to receive public favour for transferring 
prepared plates from tho box to tho camera in sunshine, without injury. 

Tholr REGISTERED DOUBLE-BODIED FOLDING CAMERA 
continues to glvo, as it always has given, tho greatest satisfaction, foi its 
simplicity and portability. 

ILLUSTRATED PRICED CATALOGUE sent ftoo on application. 

T OTTEWILL & Co.’B now PORTABLE TENT is tho most offlolont in 
use, and is equally applicable to tho Room ns tho Hold. 

BRASS BOUND CAMERAS, and ovory description of Photogrnpliio 


Apparatus for India. 

MANUPAOTOBY, 

CHARLOTTE TERRACE, ISLINGTON, LONDON. 

•r V P 
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Advertisements. 


PHOTOGRAPHIC CHEMICALS, APPARATUS, & LENSES. 


R. W. THOMAS, CHEMIST, &o., 


MANUSAOTURBB OT? IURB PnOTOOBAl’HIO CnBMIOALS, D REPARATIONS, 

AND APPARATUS, AND SOI® MAKER OP THE 

XYL 0*1 ODIDE OF SILVER. 

This well-known Collodion is used extensively at fill tho principal Photogruphlo 
Establishments, and by tlio most distinguished Photographers, both at home niul 
abroad, Its superiority is so well known that an enumeration of its qualities is now 
hardly necessary. It may bo as well howovor to state, that no preparation yetdus- 
covered is so sensitive, j(t pi'oducos Negatives of groat brilllnnoy and intensity, tho 
half tints in deoposfc shadow being at tho sumo time dourly von dove d, and works irco 
from spots, stains, or any othor kind of blemish, , . . . 

Testimonials from the best Photographers, and some of tho principal soientinc men 
of tho day, waiTant tho above assertions, 

N ITRATE OF SILVER RATH for tho nbovo preparation can bo procured of R. W. 

THOMAS, ready made, at a cob 6 littlo more than tho price of ingrodionls used. 
mHOMAS*S CRYSTAL VARNISH,— This valuable varnish for protecting negative 
1 pictures, is applied without heat. It dries immediately j tho coating wi U bo fbuml 
free from Btlokinosa, hard, and transparent, 

T HOMAS'S CYANOGEN SOAP— for removing all kinds or Photographic Htolnft. 
N,B, Tho genuine is made only by the inventor, 

H YPO-COLOURING BATH— for permanently fixing and rendering tho positive* 
on paper dark and rich in colour. 

A LBUMINIZED PATER carefully prepared.— Five- Shilling sample quires or lhi» 

. paper, put up in suitable cases for posting, can bo had on receipt of Os. fid.# 
payable by Stamps or Post Office Order to RICKARD W. THOMAS. 

TN tho APPARATUS DEPARTMENT of tide Establishment ovory kind of 

aSSSBfi*^^ 

f ° Johltoi «rf T ^8 of tfoobost mliilo^'pE-E BBUHE FRAMES. PHOTO- 
GRAPHIO OHEMIOAL CHESTS, , , Jit 

GLASS BATHS, arranged for canning tho Silver solution, thus rtt spoil Bing wU.ii 
tlio uso of a Bottlo and Funnel. STEWART'S IODIZING GLASS and Exhausting? 
SYRIN&B 

GUTTA PERCHA BATHS, arranged for carryingtho Silvor solution for PlntUS lip 
to 16 by. 12 inches. '■!' 

Ditto ditto, for PLATES up to 15 by 12 inohos, with moveablo snpporto. 

Vertical Porcelain BATHS, for Hyposulphite of Soda. GLAZING PRESSES, for 
glazing Photographs when mounted on Card, size of steel plate, 18 by 10 Inchon. 

Jointed LEVELLING-STANDS and SPIRIT-LEVELS , Fronch and EilgllftTi 
WEIGHTS; in sets, Camel-hair BRUSHES, round and flat. t im 
■ COLLODION PLATE -HOLDERS, for preparing largo Plates with facility, l'noit* 
matio'ditto, v- „ . ■ , , . 

PLATE -CLEANERS, . COLLODION GLASSES, graduated for mixing tlio two 

solutions, with wide mouth. 

PLATE GLASS, of all sizes, bovollcrt cflgOB. Deal and mahogany BOXES for 


plate glass. 
^ ndi 


Graduated GLASS MEASURES, from 1 drachm to 1 quart) ftlBO, FRHNC7H 
GRADUATED MEASURES, from 1 gramme to 1600 grammos, 

A choice collection of PASSEPARTOUS, nmdo expressly for this house, froinonigi* 
nol patterns. Also, ELECTRO- GILT PAS SEFARTOUS. . 

ALBUMINIZED and other PAPERS, French and English. A suponor NLG-AT1V 13 
PAPER for OALOTYPE process. WAXED PAPER and IODIZED WAX PAPER. 
FILTERING PAPER, for Silver and othor Solutions, LITMUS PAPER, In boxes* , 
A groat variety of Glass, Porcdain, and Gutta-Poroha DISHES. Shallow nn<l do op 
Worcester China Dishes. „ . „ 

PORCELAIN DISHES for whole- shoot Can son Paper, Ditto, ditto, for balf-BhOOt, 
Also, a largo assortment of ROSS'S PORTRAIT AND LANDSCAPE LBN BUS. 
Caution.— Each Bottle of Xvlo-Iodide of Silvor is stamped with a Rod Label Leav- 
ing; ;my/ name and address, lUCHARD W. THOMAS, Chemist, 10, Pull Mall— to 
counterfeit which is felony,— Manufacturer of puro Photoginphlo OhomioalB, Propnrn- 
iions, and Apparatus. 

Mr. Thomas's ENLARGED PAPER OF INSTRUCTIONS, for tho 1180 of Hitt 
preparation of Collodion “Xylo-Iouidb of Sitvisn, sent ft-oo on receipt of Two 
Stamps for postage, or may bo had bound on receipt of Thirteen SUinips, AtMrOttttj 
RICHARD W, THOMAS, Chjbmist, &o., 10, Pall Mall; 
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NOVELTY IN PHOTOGRAPHY! 

THE MINIATURE CAMERA. 

THIS LONDON STEREOSCOPIC! COMPANY direct tho attention of 
Amateur and Professional Photographers to their 

NEW POCKET STEREOSCOPIC CAMERA. 

This TiUtto Apparatus, with Focusalng-glasB, oeonplos a space of 41 ins. hy 4 by 6. 
Ions nni 8 by 4M. b y e. ^ oonW(? , « by 41 by 0. 

Camora, Dark Slhlo, Foenssinff-glass anil Parallol bar’s » ,§ j} 

Srttai i,n P r0V ° a 2 B ft 

CIIEAPSIDE, E.C. 


S t o v o o Bcopio Yiow-Tions with stop 


LONDON STEREOSCOPIC COMPANY, 64, 


ABC 


Just outy 

OF PHOTOGRAPHY, 

Ninth Edition . Prico Is., Prco by Post. 


This work is mnlorctl as simple as it is poasiillo, so that the 
■povploxod ftttho outsot with any fthBtviisoJochnjcaltlcB^ , but X 


iiovnloxocl at tuo outsot wun iuiy bo onahiofl immcdlatoly, 

nOov oavofiiUy poniBtng It, to manipulate* for himsolf with auccosB, 

THE TRADE SUPPLIED. 

Stereofloopes and Pictures in endless variety and at the lowest Wholesale 

PrioeSi 

BURGESS AND KEY, ~ ~ 

06, NEWGATE STREET, LONDON, 

MANUFAOTUREIUJ OF 

GUTTA PERCHA PHOTOGRAPHIC BATHS, TRAYS, 

&Q. &0, &0. 


ii -i r Tnvcntora and Manufacturers of the Watovhighfc Ruths, bog to caution Iho 

tho many epurlona mii talloim, which me not only 

V °jY^ 0 ti?ahthoh«°o“ a»« ofthi beat workmanahip, at 


.!>• SV iVl lTlli.iu.M .... « 

tho following prices i— 
Internal 

Measurement. 



lot 

12 $ 

13} 

10$ 


Stereos copl 


Ah X 0 . 

a x ft. 
S X 10 , 
lit X 13 . 


TRAYS. 
£ a. di 

,030 
.000 
0 10 
0 6 0 


,13 X U 
11 X 10 
15 X 10 


With 
tight toji. 

, ' 0 *0 0* 

. it 7 0 
.000 
. 0 13 0 
. 013 0 
, 0 10 0 
. 0 18 II 
.110 
.ICO 
♦ 110 0 
.000 


£ i. tl. 
0 7 0 
0 0 0 
, 0 14 0 


]) & K.’b Now Collodion Plata Holdor, tho most perfect yot introduced, will tako 
plates from 0X 7, lo 12 hy H , • - . . 

P Gntta Peroha Work of ovory description, made to order, 
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PHOTOGRAPHIC CHEMICALS, APPARATUS, & LENSES, 
"WILLIAM BOLTON, 

MANUIAOTURBR 03? PURE PROTO GRAPHIC CHEMICALS, PREPARATIONS, 
AND APPARATUS, ARE MAKER OP 

COLLODIONS for POSITIVE} and NEGATIVE PI0TURI8S.~-T1}0B0 TOpnratlotjB 
aro higldy Bonslfeivo and uniform in notion, and arc n0 'J 

Photographers, nr oduotog tho most satis factory results, iho IodUing Solutions imy 
bo liau separately, in wMoli state they keep good any length of time. 

SOLUTION OF NITRATE OF SILVER FOR THE BATH, Tlio abovo prepara- 
tlons oan bo procured of W, B, t ready mado. 

CRYSTAL VARNISH— for protecting negatives, is applied without boat, and urio& 
immediately, ' 

CYANOGEN PASTE— for romoving oil kinds of Photographic stains, 
HYPO-COLOURING BATH— for permanently fixing and toning tho positives on 

ALBUMINIZED PAPER carofully prop ar eel Throo-shilllng sample quiros of this 
paper, can bo had by post on receipt of 4*. Oil. 

IN THE APPARATUS DEPARTMENT may bo Been 
Cameras, folding and rigid, of boat conBtrnotion, Bn ass-Bound Cameras for India * 
Cameras with screw Adjustment. Now Portable Stereo saorio Oamkuab, <|akiiha- 
Standb of tho boat make, Prubbubh Frames. Photo qraiuii o Ok wow 0 i»istb. 
Glass Baths (Water-tight), arranged for carrying tho Silvoi'i bo 

Baths, Water-tight. Glass, Porcelain and Gutta Pbroiia DiaiiRB to all ai/ea. 
Vertical Porcelain Baths, (Slasjino Presses for glazing Photogiaphfl. gvBLi.iMO 
Stands and Sturit-Lryels. French and Euglisli Weights, fn z*\*. Oamoh air 
Brushes. Pneumatic Plate -Holders, Plate-Gleaners, Collodion Bow IjH8, 
graduated, Plates, Glass, of all sizes. Doal and Mahogany Boxes foi gloes plfttos. 
Graduated Glass Measures. A ohoico collection of 

Also, ELROTno-GiLT Pabsbpartous, Photographic) Papers, ^°™li w* v P?tS S' 
Negative Paper for Oaxotype process, Waxed Patee amt lit 

Genuine Papibr Saxb, Filtering Paper. Litmus Parer. Robb b Ioutiiait an» 
Landscape Lhnbbs. Lbredoub’s Lenses. New German Lenses. 

lUusiraied Cataloguafrce on application* 


WILLIAM BOLTON, (late BUTTON, and formerly DTMOND 6 Co,,) 

ffiperatibc anti fRflaimCacUitlita ©jtitttet, 

146, HOiiBOBN BARS, & No. 1, HOLBORN BUILDINGS, LONDON. 

PHOTOGRAPHIC CLASS. 

JAMES HETLEY AND 00., 

Supply every description of Glass used by Photographers, and of tho very 
best quality. 

Their new List of Prices will bo sent freo on application to 

JAMES HETLEY & 00., 

©to fffttrcljnute, 

35 * ’SOHO SQUARE, LONDON, W. 

WHEN FOR BUSINESS I'UUl'OSRa, PLHAS'B ENOLOSP. CJARD. 
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PHOTOGRAPHIC INSTITUTION, 

168, NEW BOND STREET, W. 


Mjmm. Cundam, Howmtt, and Do™ del. ro to few tho eapcci al 
attention of Architects, Engmcora, and Artists, and of all those who wish to 
nossess Photographs of places or objects of interest, to their present arrango- 
SS tt£$S«X of any 'number of Eirst-dass Pictures at tho 

a,1 Tho 8 Nogativc8 are taken in ovory instance by tho members of tho firm, who 
also devote tho greatest attention to tho proper Printing of nil Photographs 

Apparatus of tho boat description only; and givo 
Lessons in the various Lnnchos of tho Photographic Art at moderate terms. 

COUNTRY HOUSES, CHURCHES, WORKS in PROGRESS, VIEWS, 
WEDDING GROUPS, PAINTINGS, &o„ Photographed. Each days 
attendance, Thrco Guineas and Travelling expenses. 

a QTi'TiTTi’Q citv LESSONS in tho COLLODION tnul tho PARER 
PROCESSES 8 , iffing S printing of POSITIVES. Hvo Guineas. 

THREE LESSONS in tho COLLODION PROCESS and PRINTING. 
Each Ono Guinea. * , _ » 

A COMPLETE SET of APPARATUS for PICTURES, 8 In. x 6 m.> 
including a Ross’ Luna and Instruction, £20. , . 10 {„ 

Larger coniploto Sola for Piotnrea from 10 In. x 8 in. ^ 
with a Portrait Lena and a Landscape Lena by Rosa including Inatruolion 
in i ho Collodion and the Paper Processes, from £10 to £»u, 

Dark Box and Slide for the Oxymol Process, for holding 
and tranaforrlng them to the Camora without oxpoauro to Light, adnptoil to 

any Camora. , 

HOWLETT’S PORTABLE TENT, which gives ample ac eamw^m, 
la ooally put up and taken down, stands well agamat the ' * j ^ 

and without atlok in tho centre, weighs only 10 lbs. Price L3 ) 
with tfthlo £1 <k. 

THE CALOTYPE PROCESS. A Handbook to Pliotography on Paper, 
hv Thomas Sutton, h.a. Sacond Edition, carefully rovlsoi, 
cLptora on Positive Printing. Price 2,. <*, per peat, 2*. 8* 

THE PHOTOGRAPHIC PRIMER] for the Use of Beginners in tho 
CoUodbn Procosa/by Josnun Cun dam,. Second Edition. Pnco la. poat 

ft< ON THE VARIOUS METHODS OB' PRINTING PHOTOGRAPHia 
riOTURES UPON PAPER. With suggestions for tlioir Preservation. 
J3y RORKIVI! HoWiUTT. Mco Is. post froo. 

PHOTOGRAPHIC INSTITUTION, 

108 NEW BOND STREET, and at Mu. ROWLETT'S RESIDENCE, 
108, NEW BO*n » )BDK)iu) WACBj KEN8IN6 T0N. 


BURFIELD AND ROUGH, 


ilANUFAGiniJiltS OF 

PURE PHOTOGRAPHIC CHEMICALS, 
PREPARATIONS, AND APPARATUS, 

AND SOLE WHOLESALE AGENTS FOR 

ME. HAEDWIOH’S 

nSTBO-^TX-VB OOLLODIOW. 

180, STRAND (corner of Norfolk Street), LONDON, W.0, 


BURFIELD & ROUCH rospootftiUy solicit an Inspection of their Exten- 
sive Stock of FIRST-CLASS PHOTOGRAPHIC APPARATUS AN1> 
LENSES. 

COMPLETE SETS OF PHOTOGRAPHIC APPARATUS, From £3 
to £30. 

ALBUMINIZED PAPER of tho Finest Quality, slzo 11* x OJ, 8#. 0 d. 
per quire. A Saroplo quire sent free per post, oil rocolpt of 8«. Gtl. in stamps. 

Mil. HARDWICII’S 

PHOTOGRAPHIC PREPARATIONS. 

NEW NEGATIVE COLLODION 

May ho obtained in two solutions, at lfis, per pint, including Bottles j or, for 
tho convenience of Amateurs, in quantities not loss than 8 ounces In two 
solutions at 6#. 10c!., with Bottles, Full directions for uso. 

CADMIUM IODIZER, for oconsionnl.nso with the above, Od. per ounce. 
NEGATIVE NITRATE BATH, fov tho above. f 

, MR. HARDWICH’S NEW POSITIVE COLLODION, in two solu- 
tions, 16s. per pint, including Bottlos, or 8 ounces in two Bottlos, (ir. J.OfA 

POSITIVE NITRATE BATH (40-grnin solution). 

BURFIELD & ROUCH also dlroot tiro attention of Photogrnphora .to 
tboir Preparation of ! ' : ‘ f! 

PURB RE-CR"V STALL I ZED AND DRIED NITRATE 
OF 

• Wiiion ib VNKQUAimD as a PnoroGiuriiio Aimer. 


Now Heady, 

ROUCH'S REGISTERED PORTABLE DARK OPERATING CHAMBER, 

FOR WORKING IN THE OPEN COUNTRY. 



This contrivance anawova ovory puvposo of a dark room, in placo of which R ,n(l > 
ho used oithor at homo or in tho open country, - - - * • 

m _ ii . .1 4- t\ nviTf nr tn/i 111HT 


I^aon NowB," May «, " Hvovpool 
and Manohoator Phonographic Journal, J\ily lBt„ &o„ &o. 

Full doaoripUon Bont froo hy post. 

JM» tfrimpu mmrnvh a»m* *«* 
index, and which may bo mod on any box or rtratfi be , , ww, 

Zen 8 f on Zamheapoe and Group*, iGa. 

ariHiuflwtnrca only hy w 

BURFIELD & ROUGH, 190, 8TRA.ND (corner of Norfolk Sfcroot), LuNDUE . 
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